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Tune up your dual-fuel engine right- 110 


personnel. panel ts designed and custom-built to your require- 
ments. Instruments and controls are arranged in a functional pattern for 
easy reading . . . assist in reducing fuel costs and operating errors. 


complete panel’ ime and cos for your pane 


installation. completely assemble each panel in our plant, with all 
instruments in place, double-checked and tested. You receive panels 
ready to go when connected to primary elements and control devices. 


N | your panel engineering and 


design proble nel engineers convert your requirements for 
control of boiler, turbine and auxiliary equipment into a functional lay- 
out for your approval. From this layout we prepare the electrical and 
piping diagrams and the final steelwork drawings. You receive prints of 
these drawings as part of our standard panel engineering service. 


Let an L&N panel engineer study your problems; 

he'll explain in detail what we can do for your 

particular plant. Our fifteen years in building | ND 

panels for many utilities assures you of effective LEEDS IN NORTHRUP 
service. Write to Leeds & Northrup Company, instruments VT automatic controls « furnaces 
4910 Stenton Avenue, Philadelphia 44, Pa. : 
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low-cost coal handling 


for small 
power plant 


Apron conveyor loads bucket elevator. 
Live or dead storage is fed by elevator. 


At S. C. Johnson & Son, Inc., Racine, Wis., famed 
laboratory forms background for power plant. Cen- 
trifugal discharge bucket elevator handles 40 tph. 


LINK-BELT equipment at C. Johnson & Son, Ine.| § 
provides clean, efficient operation From elevator, coal is moved by 12 


in. screw conveyor atop storage silo. 


HE compact, economical coal han- system that’s right for your needs. 
Taling provided for the makers And Link-Belt’s quality products 
of Johnson's wax is typical of hun- have earned a reputation for de- 
dreds of Link-Belt power plant in- pendable, long-life service. See your 
stallations. Large or small — your nearest Link-Belt office for a copy of 
plant, too, can get the added effi- Book 2410, showing many typical, 
ciency of modern, mechanized modern power plant layouts. 
equipment. 

Link-Belt’s experience is based on 


or 
years of success in meeting every LINK ny BELT 
type of coal handling problem. This we 
vast background, combined with a 
complete line of coal handling COAL HANDLING EQUIPMENT 
equipment, is your assurance of a 


LINK-BELT COMPANY: Plants: Chicago, Indi slis, Philadelphi Colmar, Pa., Atlanta, 
Houston, Minneapolis, San Francisco, Los Angeles, Seattle; Scarboro, Toronto and Elmira, Ont. Weigh larry delivers coal from dis 
(Canada) ; Springs (South Africa); Sydney (Australia). Sales Offices in Principal Cities. 19,399 charge chute to three stoker hoppers. 
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Institutions can't afford shutdowns. In this 
hospital installation a motor-driven 21S boiler 
feed pump provides year-in, year-out depend- 
ability. It delivers 70 gpm of 240° water 

at 420 ft. head. 


Industrial plants, too, choose reliable De Laval 
pumps for boiler feed service. This De Laval 
unit, driven by a De Laval turbine, delivers 
160 gpm of 215° water at 520 ft. head. 


There are good reasons why De Laval 21S-2KS two-stage 
horizontal split case pumps give long, economical boiler 
feed service. They are designed with e back-to-back 
impellers for balanced hydraulic thrust ¢ easily replaceable 
threaded impeller wearing rings e long life labyrinth case 
rings @ ring oiled ball bearings — plus ten other 

important design features. 


These De Laval pumps are available in sizes from 2” 
to 8” discharge, for capacities from 75 to 3,000 gpm 
and heads to 750 ft. 


Write for Bulletin 1501 giving complete data. 


Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 
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DUAL-FUEL ENGINES, like the one at the 
Clyde, Ohio municipal plant pictured on 
the cover, have come a long way since 
Power ran a pioneer article on their de- 
velopment back in May 1945. Now we’re 
pioneering again, but in a different way, as 
befits the present wide acceptance of this 
versatile prime mover. This time we bring 
you what we consider the most complete 
step-by-step photo story ever run on tuning 
up an engine—whether dual-fuel or any 
other type. 

This Operators’ Notebook (pp 110-117) 
should hit the spot with anyone responsible 
for diesels. And even if you don’t work 
with them, the eight pages of photos and 
captions will help increase your familiarity 
with these important power units. 


Next month... 


® Pumps, the latest in our handbook 
series. brings you a complete roundup 
on the centrifugal, rotary and recipro- 
cating types that are the work horses in 
all industries. 

Knowing Associate Editor Ty Hicks 
and his knack of clarifying technical 
details, we're willing to stick the edi- 
torial neck way out and bet you'll rate 
this one “tops.” 


@ Water-treatment problems in refiner- 
ies can be pretty tricky. but the answers 
hold good across the board. as you'll 
learn from Vince Calise’s informative 
October article on this subject. 


® Whether youre planning to revamp 
your electrical setup, or build a new 
one, you'll want to review the important 
facts about neutral grounding. An up- 
coming piece on the how and why of 
grounding generator neutrals does just 
that for you, so don’t miss it. 


...and future months 


® On the fire right now are plans and 
preliminary layouts for December’s spe- 
cial report. It will deal with an unusual 
subject—one of untold importance and 
concern to all of you in the power-ser- 
vice field. Watch for details in the pages 
of forthcoming issues of Power. 


For an important announcement, turn page 
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Ov PAGE 69 of this issue you will find the 
formal announcement that Power has a 
new Editor. I hope all will read that notice 
because this change in the administration of 
your magazine is a rare event and not with- 
out significance. 

Probably no other product is so dependent 
on teamwork and combined effort as a maga- 
zine. And yet it is equally true that few other 
products are stamped so strongly with the 
mark of a single man—its Editor. 

So, on these pages, I have asked their staff 
partners to tell you something about Phil 
Swain, who retires, and Lou Rowley, who 
succeeds him. Here are their professional 
records and, because they are first of all very 
human beings, something of their personalities. 


Shelton Fisher, Publisher 


September 1954: Swain retires as editor... 


> “Frep Low wants a man who can put engineering facts 
into plain talk.” The speaker was James H McGraw, Sr, 
pioneer publisher of Power. Low was the Editor who 
had built Power into a national institution. 

Sitting on the cther side of the big desk on that morn- 
ing in 1921, Phil Swain, fresh in the big city from a 
colorful background as machinist, college teacher, army 
officer and field engineer, sensed a challenge. On June 1 
he went to work as Assistant Editor of Power and so 
started a career of plain talk to engineers that has ex- 
tended for a third of a century. 

If you asked him today, as he retires from the editor- 
ship of Power, Phil might say he is a “reformed high- 
brow’—or maybe a tinker with an interest in science and 
teaching. Or he might describe himself as a man who loves 
machinery and likes to talk about it. To his associates 
Swain is, in fact, a bit of ol these—a jack of all traces 
who has mastered several, those of machinist, teacher, 
engineer and editor. 

Phil Swain’s interest in science and mechanics began 
when he was in knee pants. After school in Laconia, 
N.H. he could be seen poking around mill junk piles seek- 
ing rusty shafts and pulleys for his latest project. Every 
summer he sweated for 60 hours a week in Huse’s machine 
shop to earn mechanical know-how plus six dollars on 
Saturday night. Nobody knows where he picked up his 
knack of self-expression. It’s rumored—but hard to be- 
lieve—that he was a silent, bashful youth. 

Be that as it may, Phil Swain, in 33 years on Power, 
20 as Editor, has hired and trained a team of topnotch 
engineer-journalists. Fired by his zeal for plain talk and 


a 


clear pictures, they work endlessly to cut the gobbledy- 
gook out of technology. 

Yet Swain has no use for half-baked journalism, has 
been equally insistent that each editor know his engineer- 
ing right down to the ground. His personal contribution 
to this pool of knowledge has been a solid grasp of basic 
engineering science plus the finger-tip tool sense of the 
practical mechanic. 

For the record, here are a few cold facts: Born in 
Westerville, Ohio, Aug 26, 1889. Grew up in New Eng- 
land. A college career extending over ten years. Finished 
liberal arts in 1911 (AB, Syracuse) ; specialized in phy- 
sics and math. Yale gave him his PhB in 1913 and ME 
in 1915. He then taught heat power at Yale for two years. 
Every summer he picked up practical experience—in ma- 
chine shops, boiler testing, research, construction. 

Then came two years in World War I, including serv- 
ice in France as an artillery officer. Finally, two years of 
field engineering before joining Power in 1921. 

Swain’s honors include Doctor of Engineering (Case), 
Fellow of the American Society of Mechanical Engineers, 
Sigma Xi (honorary scientific), Tau Beta Pi (honorary 
engineering). He is a registered professional engineer 
and a member of various engineering, social, civic and 
publishing organizations. 

Now freed from operating responsibilities, Phil Swain 
plans a long vacation each summer to cultivate his hob- 
bies of cruising and navigation. Meanwhile, as consult- 
ant to Power and McGraw-Hill for nine months each 
year he will mix some business with his pleasure and con- 
tinue to contribute an ever-youthful viewpoint. 
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... Rowley is appointed 


& WHENEVER Lou Rowley looks backward, which isn’t 
often, he confesses to mild amazement at the way the 
pieces of his life have, one by one, fallen into the exact 
pattern he would have chosen. 

Back in 1931, he’d just completed eight solid years of 
engineering education—first at Brooklyn Technical High 
School and then at Polytechnic Institute (ME). He was 
rubbing shoulders with the practical elements of engineer- 
ing—plans, specifications, equipment, people—during the 
construction and early operation of Brooklyn Edison’s 
Hudson Ave Station, then the world’s biggest. He was 
busy getting topnotch technical experience, but somehow 
it wasn’t quite enough. 

Looking for the missing element, Lou gave rein to a 
long-standing interest in management—sweated out a 
degree in business administration nights at NYU. And 
putting experience as editor of a college paper to work, 
he took on the job of getting out a publication for student 
members of ASME. Here, the first major piece of the 
pattern fell into place. 

Phil Swain was seeking a young engineer for PoweEr’s 
staff. What more natural than that he should mention it 
to his long-time friend George Stetson, Editor of Me- 
chanical Engineering, and that George should recommend 
the young man who'd worked on Student Branch News? 
So, in 1937, Rowley came to PowER as Assistant Editor. 

Now the pieces fell into place fast. Here was a chance 
to harness engineering savvy to journalistic imagination. 
And here was another opportunity Lou had been seeking 
—to make his skill and enthusiasm immediately and 
directly felt in a small, creative group. 
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The full pattern was revealed in 1945 when Rowley 
shouldered the administrative responsibilities as Manag- 
ing Editor. At heart a perfectionist, he spearheaded an 
unremitting drive for the last ounce of editorial quality. 
for ever-greater engineering service in ever-more-original 
journalistic forms. 

As Power’s “Exec,” Lou runs what a British seaman 
would call a “taut ship”—but a happy one. Hardest work- 
er on a hard-working staff, he can stop full in the midst 
of a big job—a major special section, say—relax com- 
pletely, put his feet up and tell the newest LNR story. 

With the same tact and human skill, Rowley has led 
engineers in many outside activities, notably in the Amer- 
ican Society of Mechanical Engineers, where he has head- 
ed the Oil and Gas Power Division and other important 
activities. He’s a member of Tau Beta Pi and a registered 
professional engineer. 

At his hilltop home in Port Washington, Long Island, 
Lou holds to the same blend of hard work and complete 
relaxation. Come Saturday, you're likely to find him lay- 
ing up a stone wall or sawing fireplace logs. That eve- 
ning he’ll probably be reading Civil War history (or the 
latest whodunit), listening to favorite records on his re- 
cently rebuilt hi-fi rig, or to his wife and three boys in 
an impromptu jam session. And in the basement there’s 
a spreading model railway system, with “Pop” as con- 
struction superintendent and the boys as operating crew. 

Lou Rowley’s travels have made him power-field friends 
from coast to coast. For those of you who haven’t met 
him, this brief sketch will serve to introduce the man you 
will surely come to know better as the Editor of Power. 
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Boiler operator checks readings on control panel of com- 
pany'’s new stoker-fired B&W Integral-Furnace Boiler, 
Type FF, which has performed so satisfactorily that fuel 
savings of more than 40 per cent have been estimated. 


View of typical stoker-fired B&W 
Integral-Furnace Boiler, Type FF, 
similar to unit in service at Food 
Ma:hinery & Chemical Corpora- 
tion's Middleport, N. Y. plant. 
Suitable ‘or stoker, gas, and oil 
firing, this B&W Unit is avail- 
able in a steam capacity range 
of 8000 to 50,000 Ib per hr at 
pressures to 600 psi. Complete 
design and operating details are 
described and illustrated in Bul- 
letin G-71. Write The Babcock & “© 
Wilcox Company, Boiler Division, 
161 East 42nd Street, New York 
17, N.Y. 
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with a BaW Integral-Furnace Boiler 


MACHINERY 
AND CHEMICAL 


“Good job—well done”, is the comment of the Niagara Service-Proved 
Chemical Division of Food Machinery & Chemical 
Corporation, regarding the installation and o% COST SAVING FEATURES 
continuing superior performance of a B&W 
stoker-fited boiler and air heater at this plant. Data of B &W 
on a weighed-coal metered-water test, run continuously 


for three days, showed that 128,180 Ib of 13,105 Bru 
coal were required to produce 1,464,400 lb of steam. 
The operating conditions were—100 psi boiler 
pressure—feedwater at 225 F. The overall efficiency 
of this B&W Unit was calculated at 86.6% 

against a guaranteed 84% at 20,000 lb of steam per hr. 


Minimum floor space and headroom requirements 
High fuel economy 


Smokeless combustion 


Economical fast steaming 


e 
® Adaptable to all fuels and firing methods 
Water-cooled furnace 


Clean, dry steam at all ratings, even with high boiler 
water concentration 


ih Plans for this installation at the Middleport, N. Y. plant 
followed central-station principles and were based 


: . é ® Quick response to wide and heavy load swing demands 
on a complete survey, including operating data, j 
A Easy to inspect and clean 
made by the consulting engineer engaged by this nation- 
wide organization. At this point B&W engineers © 
took over to handle complete erection . . . to place the 
boiler in operation . . . train operating personnel... 


and, finally, to turn over to the Niagara Chemical 
Division, a satisfactory, efficiently operating B&W 
fe unit that has since continued to live up to its 
: reputation for reliable, economical service. 


BABCO 
« WILCOX 


G-591 
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“MULTI-PORT” 


ee ” 
FLANGES ELIMINATE MULTI-PORT 


END STEMS a Advantages: 


AND STUFFING BOXES “Bi-Color” principle shows steam 
red and water green 

PROVIDES GREATER 


FLEXIBILITY 
“Hi-Lite” Illuminator for improved 
FOR EXPANSION visibility 


Small round ports instead of long 
glass strips 


Simplified high-pressure construction 


Maximum thermal stability for 

REPLACED WITHOUT rapid starting 
FROM BROILER Easy, inexpensive maintenance . 


Direct reading . . . basic reference 
gauge 


STEAM SHOWS RED 


“ WATEP SHOWS GREEN 


The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 


WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 6962 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 


Please send me without obligation a copy of new | 
Bulletin No. 1174 explaining the advantages of ‘DIAMOND P SPECIALTY coRP. 


the Diamond “MULTI-PORT” Bi-Color Gauge. LANCASTER, OHIO 
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One of a it 
Reatont Why 

DIAMOND SINGLE 

CLEANER BOILERS 


at LOWER COST DRIVE 


In a long retracting blower, a fool-proof and de- 
pendable means must be provided for propelling the 
carriage and rotating the lance tube. In Model IK it 
is done with a SINGLE MOTOR working through a simple system 
of rugged gears. The operating mechanism is a model of simplicity 
and reliability . . . only one set of motor elements, one set of 
control elements . . . one set of power supply facilities to operate 
and maintain. This drive produces a closely pitched helical clean- 
ing pattern which is most effective for all deposits and tube banks 
. . . Without tube cutting. 

Other features which users approve with enthusiasm are the 
mechanically operated valve with adjustable pressure control, and 
the positive gear drive. Ask for Bulletin 1080U. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited, Windsor, Ontario 


Diamond Model IK Long Retracting Blower. 
See its many features in Bulletin 1080. 
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SMALL HIGH-SPEED 
DIESELS as in locomo- 
tives, fishing vessels, 
mobile equipment are 
served by the Elliott 
M5 turbocharger. 


MANY COMMUNITY POWER PLANTS AND IN- 
DUSTRIAL POWER PLANTS get the ultimate in 
diesel performance with Elliott turbochargers. 


SOME ADVANTAGES 


Improved efficiencies 
Higher pressure ratios 
More air flow 
Lower weight /horsepower ratios 
Lower specific fuel rates 
Less lube oil consumption 


Greater capacity to handle 
overloads 


Better scavenging 
e Improved thermal efficiencies 
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EXHAUST TO ATMOSPHERE 


HOT GASES 
FROM 


ENGINE 
EXHAUST 


AIR UNDER 
PRESSURE TO ENGINE CYLINDERS 


ELLIOTT TURBOCHARGERS in their design have long 
passed the stage of experimentation, and reached that of stabilized 
solutions in the many critical problems involved. This is the result 
of 14 years of Elliott experience in building and installing turbo- 
chargers on four-cycle diesels and more recently, on two-cycle engines 
as well. During this time over 10,000,000 hp of diesel engines has 
been turbocharged by Elliott. 


Operated by the otherwise wasted energy of engine exhaust gases, 
Elliott turbochargers supply every function and advantage of super- 
charging without taking toll of engine power. Their application is 
an important economy in every way, and their performance is 
assured by the authoritative engineering experience back of them. 
For complete data contact your local Elliott field engineer, or write 
Elliott Company, Supercharger Dept., Jeannette, Pa. 


Elliott high-pressure turbocharger | 2 oO T T Company 
from air compressor end. 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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FORMULA for Cutting Production Costs 


(BAILEY Design)+(BAILEY Engineering) + (BAILEY Service) 


=GREATER SAVINGS PER FUEL DOLLAR 

In the Nela Park central heating plant 

of General Electric Company, Bailey 

Meter Control insures efficient use of 

fuel. It enables operators to run these 
18,000 Ib per hour 125 psi spreader 
stoker-fired boilers under optimum 
conditions at all times. 
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Save Fuel 
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¥% The productive energy produced by a unit of fuel depends on the way you 
put it to work in your boiler. How much heat energy you actually get depends 
upon the performance of your steam plant equipment. 

That’s where Bailey Controls can help. With a Bailey-engineered control sys- 
tem, you can count on a higher output of available energy per unit of fuel. 


Here’s why: 


1. Complete Range of Equipment—fully co-ordinated 


You need never worry that a Bailey Engineer’s recommendation is slanted 
in favor of a particular type of equipment, as might be the case if he had only 
a limited line to sell—or that Bailey will pass the buck for efficient control; 


we offer complete boiler control systems. 


2. Engineering Service—backed by experience 
No other manufacturer of instruments and controls can offer as broad an ex- 
perience based on succesful installations involving all types of combustion, 


flow measurement, and automatic control. 


3. Direct Sales-Service—conveniently located near you 


Bailey Meter Company’s sales-service engineers are located in more industrial 
centers than those of any other manufacturer of boiler control systems: you 


get prompt, experienced service with a minimum travel-time and expense. 


For greater fuel savings, less outage, and safer working conditions you owe it 
to yourself to investigate Bailey Controls. Ask a Bailey Engineer to arrange 


a visit to a nearby Bailey installation. We’re proud to stand on our record. 
A-117-2 
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A, 
COMBUSTION CONTROL 
i By You can save fuel, labor and maintenance 
LF Pp dollars by installing modern Copes-Vulcan 
% You can be sure of: 
g f —highest combustion efficiency 


—constant furnace pressure 
—constant steam pressure and temperature 


Bulletin 1007-A describes this new approach to 
boiler control through 


C-V+T=-BBC 


coves -vurcan+ Taglor BOILER CONTROL 


Reduce your steam costs. Get more efficient and safer boiler operation. 
Use one or more of these four Copes-Vulcan aids to offset rising costs 
of fuel, labor and maintenance. C « V + T offers a new approach 
to boiler control—with undivided responsibility from analysis to in- 
stallation—-and service wherever needed for the life of the, installation. 


>. 


$OOT BLOWING 

|| Vital to lower steam costs is the regular 
removal of soot, sintered dust and 
slag. Vulcan does this job effectively, 
whatever the size of your boiler. Con- 
trol may be automatic or automatic- 
sequential—through central panel or 
by individual push buttons. 


Manvally-operated blowers are 
available. Write for Bulletin 1001. 
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FEED WATER 
CONTROL 


Copes feeds exactly as needed to 
maintain correct water level while 
meeting steam demands. Three-, 
two- or one-influence systems are 
available for your specific needs. 
Control may be independent, or tied 
in with combustion control. Take a 
look at the newest three-influence 
COPES instrument-type feed water 
control system—Type 3-L, described 
in Bulletin 1013. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


REDUCING and 
DESUPERHEATING 


Copes Reducing Valves have ports char- 
acterized for specified flow and pressure 
conditions. Rugged construction throughout. 
Write for Bulletin 477-A. 


Copes Desuperheaters are self-contained, 
need no “extras” for installation. Tempera- 
ture control is accurate, even on lightest 
flows, because cooling water is fully con- 
trolled inside the chamber. Bulletin 405-C. 
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Metallic labyrinth bushings, by reducing surface con- 
tact between bushing and valve stem, and greatly in- 
creasing bushing life, can reduce maintenance costs 
on the G-E mechanical-drive turbine. 


— 


ANOTHER PLUS VALUE OF G-E MECHANICAL-ORIVE TURBINES... 


Metallic Labyrinth Bushings Cut 
Turbine Maintenance Costs 


Using metallic labyrinth bushings instead 
of soft packing on the throttle valve stem 
and operating valve stem of General Elec- 
tric’s Type DP mechanical-drive turbine has 
several important advantages. Corrosive 
attacks on the valve stems, often caused by 
soft packings, are prevented. 


Because surface contact between bushing 
and valve stem is reduced to a minimum, 
friction is practically eliminated—bushing 
life is increased tremendously. This feature 
alone can save you up to $50.00 in direct 
maintenance costs—plus the expense of 
down-time caused by frequent packing re- 
placements. 


HERE’S ANOTHER ADVANTAGE. Since fric- 
tional drag on the governing system is re- 
duced to a minimum, you get more accurate, 


sensitive, reliable governing with G.E.’s 
Type DP turbine. 

Metallic labyrinth bushings make an effec- 
tive steam seal by means of grooves in the 
bushing which throttle pressure and mini- 
mize any steam leakage tes illustration). 


THESE METALLIC LABYRINTH BUSHINGS are 
just one of many DP features which save 
you money throughout total turbine life. The 
chart below indicates other areas of savings. 

Remember—the total cost is often more 
than just the sales price. But G.E.’s standard 
DP turbines include the extra features that 
save you extra costs. For more information 
contact your nearest G-E apparatus sales 
office. Write for bulletin GEA-4955A, “A 
New Standard in Mechanical-drive Tur- 
bines.”’ General Electric, Schenectady 5,N.Y. 


252-66 


GENERAL ELECTRIC 


INSTALLATION AND MAINTENANCE COST-SAVING FEATURES 


THESE EXTRA FEATURES, STANDARD ON 
ALL G-E TYPE DP TURBINES, CAN... 


COMBINED TRIP-THROTTLE VALVE 
Eliminate extra cost of buying and installing valve 
ahead of the turbine. 


SINGLE RESERVOIR FOR COOLING LUBE OIL 
Eliminate extra cost of piping cooling water to and 
between bearings. 


MAJORITY OF PARTS INTERCHANGEABLE 
One set of spare parts protects several units—less 
money tied up in inventory. 


METALLIC-LABYRINTH VALVE STEM BUSHING 
Eliminate labor costs of replacing soft packings; cut 
down-time production losses. 


SHAFT MONEL-SPRAYED AT PACKING FIT 
_ Saves frequent cost of purchasing and installing car- 
bon rings; contributes to long shaft and packing life. 


ESTIMATED TOTAL SAVINGS 


Save You. 
up to | 
$200.00 
50.00 
100.00 
G-E Type DP Mechanical-drive Turbine 
50.00 
COMPARE THE FEATURES 
20.00 EVALUATE ALL THE COSTS 
See why G-E Standard 
Type DP turbines are your 
most economical buy. 
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 YARWAY UNIT TANDEM BLOW-OFF VALVE. 
_ with welding ends. Flanged ends also available. 


x BUILT TO “TAKE iT” AT e@ As boiler pressures go up...so does the 


demand for Yarway Unit Tandem Blow-Off 
N fe” ' Valves. Why do more than 4 out of 5 high-pressure 
2, G boiler plants now use Yarway Blow-Off Valves? 
: Yarway Unit Tandems are designed for 
strength, built tosafeguard lives and investments, 

and to withstand severest acid-wash service. 
q A rugged, compact one-piece forged steel 
block serves as the space-saving common body 
for both valves, eliminating intermediate con- 
nections. Stelliting on seats and discs in the 
hard-seat valves provides longer life and better 
service. Balanced sliding plungers do the same 


on the seatless-type valves. Other design and 
metallurgy features add a high safety factor. 


cific Gos ond Electric Company 

Dulles Power and Light Company 
Edison Company 

Electric illum. Ce. 


4 

> 


Stellited and ground disc and seat. 
Cast Steel Yoke. 
Stainless steel stem. 


Alemite lubrication (fitting on yoke — 
hub) of stem and bushing threads. : . TRE 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 


Inlet and outlet nozzles welded 
into body. Flanged or welding 
ends provided. 


SEATLESS (Sealing) VALVE 


Alemite lubrication of plunger and 
ball thrust bearing in yoke. 


Nitralloy plunger and lower follower 
gland. Stainless steel plunger and 
Ni-Resist gland available for acid 
wash service. 


Yoke springs maintain required 
pressure on packing at ail times. 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 

Laminated lower packing ring 


with stainless steel reinforcing 
inserts. 


Unit Tandems are available in the hard seat— 
seatless valve combination for pressures to 1500 
psi, or in the hard seat—hard seat combination 
for pressures to 2500 psi. Both provide positive 
opening and closing with drop-tight shut-off. 


Write for Yarway Bulletin B-434. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 


BRANCH OFFICES IN PRINCIPAL CITIES 


blow-off 
valves 


Georgia Power Com Motor Company Chrysler Corperdiion 


Union Electrig Co. of Missouri Weyerho- ser Timber Co. Contoiner Corp. of America 
Rochester Gas and Electric Ca. Company fostran Compeny 


indianapolis Pewer ond Light Co. 


r& omble Company Viscose Company 
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The many advances in the design of components and the arrangements 
of Hagan Automatic Control Systems are the result of thirty-five years 
of experience with all types of control problems. 


The accuracy, dependability and versatility of each unit permit Hagan 
engineers to select the right combination of equipment for coordinated 
accomplishment of every function required of a system. 


The following are just a few of the services for which successful appli- 


cations have been made. 


Automatic combustion control for boilers 
of any size or pressure, firing all types of 
fuels, singly or in multiple. 


Boiler drum water level control, with auto- 
matic compensation available for boiler 
load or water density. 


Draft or pressure control over a continuous 
range from fractions of an inch water 
column to 5000 psig. 


Superheated steam temperature control. 


Steam pressure and temperature control for 
all types of reducing and desuperheating 
stations. 


Controls for air preheated temperatures. 


Feedwater heater pressure or temperature 
controls. 


Controls for parallel or sequential operation 
of fans, blowers or pumps. 


HAGAN 
HALL 

BUROMIN 

CALGON 
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Ring Balance Instruments 


When you buy Hagan Ring Balance Instruments, you choose the most versatile units 
available for the service involved. The following are some of the factors which make this 


a reality: 


Interchangeable sensing elements for full scale 
differentials from 1” to 560’’ WC. 


Full scale range of each element adjustable over 
7 to 1 ratio. 


Dead weight calibration check can be made 
without disconnecting the meter from the line. 


The breadth of application of Hagan Ring 
installation types. 


Recording, indicating and integrating flows of 
water and steam, or liquid and gaseous fuels. 


Simultaneous records of two separate flows, 
measured in a single meter housing. Flows may 
be added or subtracted for accounting and dis- 
tribution purposes. 


Pressure and temperature compensated records 
of steam and gas flows. 


Spring resistance system produces reliability at 
lower flow ranges. 


Mercury level is not critical. 
No stuffing boxes or pressure-tight bearings. 


Ample operating power at all rates of flow. 


Balance Meters is indicated by these successful 


Pneumatic or electric signal transmission available. 


Density compensated recording of boiler drum 
water level. 


Density compensated recording of gas or liquid 
flows. 


Flow ratio control for liquids and gases. 


Remote recording, indicating and integrating. 


Our engineers will be glad to suggest the Automatic Control and Instrumentation best 


suited to your requirements. 


HAGAN 


HAGAN BUILDING 


CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


Boiler Combustion Control Systems « Ring Balance Flow and 
Pressure Instruments « Metallurgical Furnace Control Systems + 
Control Systems for Automotive and Aeronautical Testing Facilities 
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SECOND WORTHINGTON TURBINE GENERATOR installed at the Kohler 
Co. in Kohler, Wisconsin. Steam is extracted from this 6000-kw unit 
at the rate of 120,000 lb/hr. at 225 psi and 80,000 lb/hr. at 5 psi. 


KOHLER or KOHLER 
selects Worthington again 


In 1949, Kohler of Kohler, manufacturers of plumb- _ turbine generator was the logical choice when power 
ing fixtures, heating equipment, electric plants, air requirements increased. In November of 1952, a 
adits cooled engines and precision controls, installed their 6000-kw Worthington turbine generator was installed. 
first Worthington turbine generator. Now the two Worthington units furnish process 

The 3000-kw Worthington unit operated in parallel steam for the plant and also supply a large part of their 
with the outside power supply and delivered the rated electrical requirements. 
kw load while automatically extracting 120,000 lbs. of Follow the lead of Kohler and find out how Worth- 
steam per hour at 225 psi for heating and process work. ington turbine generators can pay off for you, too. 

Because of the extremely economical and depend- Write to Worthington Corporation, Steam Turbine 
able operation of this machine, another Worthington Division, Section T.4.5, Wellsville, New York. 


1.4.5 
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SS 
STEAM TURBINES 


Single- and Multi-Stage Turbines Turbine-Generators Deaerators * BoilerFeed Pumps * Surface Condensers 
A GREAT TEAM in STEAM 
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Photo courtesy of Fort Worth Star-Telegram. 


Don’t let emergencies shut down your production 


A fast-acting Worthington emergency 
pump might have kept this plant operating 


You can’t always prevent an industrial flood, but you 
can often control it with a Worthington self-priming, 
self-powered portable pump. What’s more, you'll prob- 
ably be able to get the flood water cleaned up in time 
to keep production on schedule, too. 

Especially designed for emergency service, these 
centrifugal pumps are self-powered for use in the event 
of electrical failure. They’re portable and self-priming, 
too, so they can go into action immediately when 
needed. And they have suction lifts up to 25 feet at sea 
level for removing floor water trapped in sumps, pits, 
ditches, trenches or other excavations. 

The Worthington self-priming portable pump line 

PUMP is ideally suited for emergency service in industrial gallons per hour. Write for complete information sea 
floods, or for pumping from sumps or excavations. Size 20-I Worthington Corporation, Centrifugal Pump Division, 
is shown. Section C.3.3, Harrison, New Jersey. 


INGTON 


THE WORLD'S BROADEST LINE ASSURES YOU THE RIGHT PUMP FOR EVERY JOB 


CENTRIFUGAL ROTARY STEAM POWER VERTICAL TURBINE 
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Phillips Chemical Company 
orders Vogt boiler and Coppus-Dennis FANMIX burner 


When a customer praises a product, 
that’s fine. But when a customer 
continually re-orders, that’s conclu- 
sive proof of user-satisfaction. 


Phillips Chemical Company, Borger, 
Texas — producer of synthetic rubber 
—first installed Henry Vogt boilers 
with FANMIX burners back in 1943. 
As plant production increased, Phillips 
again purchased the same equipment — 
in 1946, and again in 1951. 


Today, a total of 7 Vogt boilers 
equipped with Coppus-Dennis FAN- 
MIX burners provide 1,750,000 Ibs. 
steam each hour for the production of 
synthetic rubber. The boilers are de- 
signed for 250,000 lbs. steam peak oper- 
ation but have been operated as high 
as 275,000 lbs. per hour. Their perform- 
ance is typical of the efficiency of 
boilers equipped with Coppus- Dennis 
FANMIX burners. 


JET REACTION is utilized to rotate fan which is integral part 
of burner. Ideal mixture for fast, complete combusti 


and peak 


FANMIX + Better Combustion + Better 
Efficiency + Higher Ratings 

All Coppus-Dennis FANMIX burn- 
ers —for gas as well as combination 
gas-oil — have the exclusive FANMIX 
action. Their revolving orifices give 
violent mechanical mixing and agita- 
tion of gas and air, therefore causing 
instantaneous and complete combus- 
tion with minimum excess air (5% 
excess air is not unusual). 

Because of this exclusive FANMIX 
action, furnace space is not required for 
mixing and higher boiler ratings are 
thus easily obtained. The burners also 
have a shorter flame than any other 
burner and will not cause flame 
impingement. 

What’s more, by incorporating a fan 
as an integral unit, FANMIX burners 
have no draft loss across the burner. 
As a result, increased ratings are 
possible regardless of draft conditions. 


combinations to make 1% million pounds of steam an hour 


FANMIX action, with its quick 
completion of combustion, gives lower 
exit temperatures. 

If you are not using Coppus-Dennis 
FANMIX burners in your present 
boiler, why not plan now to take ad- 
vantage of the exclusive FANMIX 
action? You need no forced draft 
equipment, increase in stack or increase 
in furnace volume for FANMIX oper- 
ation. And you get increased capacity. 
When specifying FANMIX on new 
boilers, you can plan on reduced com- 
bustion space, higher ratings, less stack 
height or reduced induced draft capac- 
ity — and, of course, no forced draft 
equipment. 

For further information, mail cou- 
pon today. Sales offices in Thomas’ 
Register. Other “Blue Ribbon’”’ Prod- 
ucts in Chemical Engineering Cata- 
log, Refinery Catalog, Best’s Safety 
Directory and Mining Catalogs. 


efficiency is d by avtematically proportioned high velocity 
gir passing at right angles through fuel. 
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SEND COUPON for further infor- 
mation. Coppus engineers FANMIX 
burners to your individual requirements. 


PLEASE ATTACH THIS COUPON TO 
YOUR COMPANY LETTERHEAD 


Photo courtesy Phillips Chemical Co, 


HENRY VOGT BOILERS are here shown 
installed in the Phillips Chemical Company, 
Borger, Texas. Boilers use Coppus-Dennis 
FANMIX burners. 


COPPUS ENGINEERING CORPORATION 
169 Park Avenue 
Worcester 2, Massachusetts 


Please send complete data on Coppus-Dennis FANMIX Burners. I'm particularly interested 
in gas (_] combination gas-oil. 


\ 
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Now You can cet tHE VP BOILER | 
_UP_TO 40,000, POUNDS BERIMOUR CAPACITY — 


Now the many advantages of the C-E Package Boiler, Type VP, are available to you in an 
even higher range of capacities. For Combustion has added two new sizes — for capacities of 
35,000 and 40,000 pounds of steam per hour. 


No C-E boiler has ever “caught on” more quickly or received more widespread and 


enthusiastic acceptance than the VP. This can only reflect the p/us values of its Extra Fea- 
tures such as: 


@ More water cooling per unit of furnace volume than any other boiler 
of the VP’s size and type. 


@ Quiet centrifugal fan, which operates at low speed and with an exceptionally 
low noise level. 


@ Large lower drum, which facilitates handling wid» load swings . . . permits 
a simple, syminetrical tube arrangement . . . simplifies inspection. 


@ Single Burner—balanced furnace conditions are easier to get and to 
maintain . . . no duplication of burner control equipment . . . no air leakage 
through idle burner . . . change oil gun, when required, in seconds. 


@ Simple baffle arrangement, which means maximum heat transfer rate 
...no dead gas pockets . . . simplified soot blowing. 


Consider, too, that many companies are discovering that they can get increased flexibility — 
at lower cost — by meeting their entire steam requirements with two or more VP boilers 
rather than with a single, larger unit. 


Why not investigate the extra values you can have with Combustion’s VP Boiler. Send 
for your copy of Catalog VP-105 or, even better, have a C-E engineer discuss your needs 
with you or your consultants. No obligation, of course. 8.774 
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POWER 


SPECIFICATIONS 
of the VP Boiler 
Capacity—4,000 to 40,000 pounds 


SEPTEMBER 1954 


of steam per hour 

Pressures—up to 500 pounds per 
square inch 

Fuel—oil or gas 

Erection — completely shop. 
assembled 

Foundation—simple concrete slab 
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Latest additions to Ford Motor 
Company's power plant are two 
drum bent tube twin boilers. 
Each has 3,948 tubes. Evaporation, 
500,000 lbs. steam per hour. Tem- 
perature at Superheater outlet 
650°F. Pressure at Superheater 
outlet 250 p.s.i.g. 


Ford uses 


ELECTRUNITE 


boiler tubes in 


This latest boiler installation is part of Ford’s 
continuing modernization program. At the 
Rouge, which has the largest industrial power 
plant in the world, Combustion Engineering 
Inc., is furnishing specially designed boilers. 


The ELECTRUNITE Boiler Tubes used are 
made from high grade steel, made in Republic’s 


own mills. Quality is controlled from ore to © 


finished product through a series of rigid tests 
and inspections. 


The results: Tubes with uniform wall thick- 
ness which give uniform heattransferall around 
the tube and from end to end. Uniform duc- 
tility for smooth bending and uniform roller- 
expanding. 


Every ELECTRUNITE Boiler Tube has identical metal- 
lurgical and physical properties. Because wall thickness 
is uniform, there are no longitudinal thin spots. This re« 
sults in uniform heat transfer. 


POWER 
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Surfaces of ELECTRUNITE Boiler 
Tubes are scale-free because they 
are normalized in a controlled 
atmosphere. This saves grinding 
tube ends which destroys uniformity. 
Tubes slide into drum holes easily, 
expand uniformly. 


Because of ELECTRUNITE’S uniform 
ductility, accurate bends are easily 
made, and spring-back can be cal- 
culated before bending operation. 


Rouge Plant 


From the standpoint of economics, it pays to consider 
a ELECTRUNITE Boiler, Condenser and Heat Exchanger 
Tubes. Write for the booklet that gives you complete data — 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division = 


221 East 131st Street, Cleveland 8, Ohio <= 
| GENERAL OFFICES CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York, 17, N. Y. 


“INTESTINAL FORTITUDE”—16 mm., 
sound, black and white, 17 minutes. The story 
of ELECTRUNITE pressure tubes. A short in- 
troduction reviews the progress of the iron ore 
from mines to blast furnace. Then the various 

steps necessary to make the flat-rolled coils of 
steel from which the tubing is made. Finally, Scale i ar. 
how ELECTRUNITE tubing is made. To ar- 


range for showing, write to Steel and Tubes 
Division. 


TRU 


WEAT 
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Choose the Combustion Controls 


NEW FOUNDLAND 


Grand Falls ITALY 
CANADA Anglo-Newfoundland Milan 
Niagre Falls, Ont. Development Co. Societa Termo 


Elettrica Italiana GREECE 


North American Cyanimid Ltd. Alivert Station 


CANADA 
Edmonton 
Conadian Chemical Co. 


ALASKA ag 5 ae 


CUBA e 


»Cia Cubana de Electricidad 
HAWAIL 


Kahului, Mavi 


Hawaiian Commercial 
and Sugar Co. 


COLUMBIA 
Bogota 


Cerveria Andina 


INDIA 
Nogpur 
Chandni Power Station 


MEXICO 
Toahiula 
Industrias Modernas 


VENEZUELA 
Amuay ARABIA 
Creole Petroleum Corp. Aden 


| Anglo-Arabia Oil Co. 


CHILE 
San Vicente, Chile EGYPT 
Corporacion de Fomento Talkaha 
Westinghouse Electric 
BRAZIL International 


Rio Grandense 
Cia Energie Electrical 


THIS IS ONLY A PARTIAL REPRESENTATION OF POWER PLANTS 
OUTSIDE OF THE UNITED STATES WHICH RELY ON REPUBLIC CONTROLS. 


ae 
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| with a World-Wide Reputation 


REPUBLIC 


7 COMBUSTION CONTROLS 


JAPAN 
Skikamoko Power Station 
Kansai Electric Power Co. 


FORMOSA 


Nan-Pu and Pei-Pu 
Stations 


Taiwan Power Co. 


AUSTRALIA 
Brisbane 
City Electric Light Co. 


AUSTRALIA 
Geslong 


Wictoria State 


Electricity Commission 
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Combustion efficiency is spelled and pronounced 
many different ways throughout the world. It's 
even expressed in two different units — pounds or 
kilograms of steam produced per unit of fuel 
consumed. No matter how you spell or measure it, 
however, its importance is the same to power 
plants everywhere — in ancient Peru or the distant 
Philippines. 


To get maximum combustion efficiency in power 
plants all over the world, engineers have specified 
Republic Controls again and again. With Republic, 
they know they are getting an extra “plus” in 
dependability because Republic Controls are 
ruggedly built to match the high availability of 
other equipment in the plant. 


In your plant, insure maximum combustion efficiency 
and dependability by specifying Republic. At your 
service is an engineering staff with more than 
35 years of specialized experience in power plant 
control to help you design the system that best 
meets your needs. 


REPUBLIC Automatic COMBUSTION CONTROLS 
@ For all types and sizes of boilers 
@ For all types of fuel 
@ For all types of firing 
@ For all arrangements of draft 


@ For all load conditions 
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2240 Diversey Parkway Chicago 47, Illinois. 
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One of the two CP Mote 68 diesel engines generating 
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Two CP Diesels Keep 


Here’s an example of CP perform- 
ance and reliability—a pair of 
Chicago Pneumatic Model 68 
diesel engines that generate over 
an estimated 1,000,000 kwh a year 
for The New Haven Arena. Be- 
sides furnishing light and power 
for the entire arena consisting of 
auditorium, parking garage, serv- 
ice station, ice plant, block of 
stores, and executive offices, they 
also drive two 10 x 10 ammonia 
compressors for the manufacture 
of commercial ice in the summer 


and refrigeration for rink ice skat- 
ing in the winter. 

Rated at 180 hp, 600 rpm, 
these engines are typical of many 
CP installations where multiple 
power requirements call for abso- 
lute dependability and low operat- 
ing cost. CP diesel, dual-fuel and 
gas engines are available in sizes 
capable of delivering from 120 hp 
to 1750 hp. For more details write 
Chicago Pneumatic Tool Com- 
pany, 8 East 44th Street, New 
York 17, New York. 


light and power for The New Haven Arena. 


nadie Toots * AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS + AVIATION ACCESSORIES 
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EASILY APPLIED TO 


new or existing boilers 


Detroit RotoStoker 


(continuous cleaning) 


Popular because the reciprocating grate continuously 
discharges the ash, for easy removal through doors in 
the front at floor level or by conveyor. 


May be applied to new or existing boilers of all types 
with low construction expense. 


Smokeless operation assured through wide load range. 


Detroit RotoStoker Type C-C efficiently burns Bitumi- 
nous Coals and Lignite without special preparation. 


Get full information on the Detroit RotoStoker Type C-C 
. . - Write for Bulletin 800. No obligation. 


1 Detroit RotoStoker Type C-C with Babcock & Wilcox 
. Boiler—35,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Union Boiler— 
. 46,000 Ibs. per hr. 


Detroit RetoStoker Type C-C with Springfield Boiler 
. —50,000 Ibs. per hi. 


Detroit RotoStoker Type C-C with Wickes Boiler— 
. 40,000 Ibs. per hr. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BLDG., DETROIT 2, MICH. © Works at Monroe, Mich. ¢ District Offices in Principal Cities 
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In 1879, it was the new 
Fan” 


It was 75 years ago that L. J. any other Fan made for heating, ven- 
Wing, an ingenious Yankee who had __tilation, drying, etc., as competitive 
3 come to New York with some ideas _ trials have shown’’. Today, Wing prod- 


about mechanical devices, formed the ucts for ventilation, heating and com- 

company which later became the bustion are known for their efficiency 

L. J. Wing Mfg. Co., for the purpose = and dependability in all parts of the 

of manufacturing and selling “Wing’s ~— world. The company Mr. Wing founded 
, Disc Fan” which, according to his _ has kept his ideals of originality and 
‘ catalog, would “move more air than _ excellence constantly before them. 


3, 


EATER 


UTILITY UNIT. HEATER STRAIGHT .L ELBOW DUCT FAN 
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today, Wing Fans, Blowers, 


Unit Heaters, Draft Inducers 


and Turbines are serving 


industry the world over 


POWER * 


FACTORIES: 
LINDEN, N.J. 
& 
MONTREAL 
CANADA 
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OFFICES IN 
PRINCIPAL CITIES « 


EUROPEAN REPRESENTATIVE 
FOR HEATERS : 


ETABLISSEMENT WANSON 
BRUSSELS + BELGIUM 


DRAFT INDUCER TURBINE 


. 
ovr 75~ YEAR \\ 
LInaen New - ersey 
j 
MOTOR DRIVEN BLOWER TURBINE BLOWER 


ae 


Cleaver- 4 
Brooks — Clarkson 


are equipped 


YorkShipley 
STEAM-PAK 
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Kewanee-lron 
Fireman 


Get in line with the leaders... 
specify Fireye. WRITE FOR CATALOG. 
Combustion Control Corporation, Dept. 
C9-9, 718 Beacon Street, Boston, Mass. 


Babcock & 
Wilcox 


FIRST AND FOREMOST IN INSTANT 
FLAME FAILURE PROTECTION 


Webster 
ROTONETIC 


4 
— 
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Fifty years ago Edward designed the first steel blow-oft 
valves to solve the troublesome problem of blowing down 
boilers operating at 250 Ib sp. Over the years continuous 
research and experience gained by solving valve problems 
have reveaied many facts about steel valve selection, 
operation, maintenance and repair. Here are some of the 
most important. 


INSTALLATION IDEAS... that con save money, increase piping 


and valve efficiency. 


Consider using an angle valve in place of an elbow and a valve for 
1 reduced installation costs and operating convenience. 


To hold valve expenditures to a minimum, use valves of standard 
2 construction and avoid high cost special designs. Presenting the problem 
to competent valve engineers such as those at Edward often results in 
money saving suggestions. 


Wherever possible, install stop valves with the stem up to facilitate 
3 easy, quick lapping the seat. Considering maintenance and repair for 
each valve at the time of installation will reduce costs later. 


o Provide for convenient manual operation of ALL valves including non- 

return and motor operated valves, regardless of the frequency of the 

need for such operations, as a safety measure. 

5 Install check valves and non-return valves so that pistons travel ver- 
ae to minimize danger of “hang-ups” or incomplete closures. 

6 we nad mg consuming turbulence and wear in small forged valves 
by insta “inclined stem” valves. 


FLEOWATER 


7 For temperatures over 850°F welded bonnet or pressure-seal valves 

are more depencable. 

8 Place strainers in lines to protect. delicate, exp ve gages, reg 
pumps, valves, traps, etc., to increase their dependability = cut 

future maintenance and replacement expense. 


SELECTION POINTERS that reduce maintenance cost and 
foster safe, dependable valve operation. 
1 Always select the proper size valve for each service. Too small a 
valve has a high pressure drop and wastes power. Too large a valve 
requires more effort to operate and may cause excessive wear especially 
in check valves and non-return valves. 
2 Stop valves that give pusitive shut-off regardless of the position of 
the valve make for greater efficiency and installation freedom. 
3 Using modern type glicbe or angle valves in place of gate valves 
where drop-tight closures are required is recommended for repair- 
ability, tightness, adaptability and dependability. 
4 In higher pressure-temperature services, several desirable features 
give pressure-seal valves distinct advantages over old style, heavily. 
bolted bonnet designs. Here are a few: 
(a) pressure-seal bonnets stay tight regardless of temperature-pressure 
variations; 
(b) fewer bolts, lighter covers and bonnets reduce maintenance costs; 
(c) pressure-seal offers a higher degree of part interchangeability; 
(d) lower pressure drop in streamlined pressure-seal designs permits use 
of smaller piping and valves . . . saving space, weight and costs; 
{e) and pressure seal construction improves streamlining which reduces 
wear-inducing turbulence; 


FUTURE UNITS 


5 When selecting check valves, remember the piston type has at least 
five big advantages over the swing type: 


(a) dashpot action of piston type check valves prevents slamming, 
eliminates damaging shock; 


(b) disks give a tighter seal; 
(c) more complete guiding minimizes vibration of moving parts; 


(d) angle designs to replace elbows are possible in piston type check 
valves; 


(e) disks can be easily re-lapped when necessary. 


Piston type check valves and non-return valves give greater efficiency 
6 and more positive operation when the zone above the disk is con- 
nected to the outlet port to eqvalize the pressure in these areas. A 
connection such as the Edward Equalizer increases disk lift, cuts vibrations, 
reduces pressure drop. 


7 Swivel disk construction with a self-centering feature on stop valves 
and blow-off valves eliminates seat-disk galling because the stem 
turns on disk rather than disk turning on the seat. 


8 In blow-off service select sets in which both valves are the same 
type for dependable, drop-tight closing and interchangeability of 
parts and for repacking under pressure be sure both have positive backseats. 


9 Gate valves with accurately aligned stem, guide ribs that prevent 
wedge drag and hard surfaced seats in bodies of uniform metal 
sections reduce maintenance. Hydrostatic testing of both sealing surfaces 
at the same time insures greater dependability. 


1 0 By all means avoid gadgety designs. Long, dependable service with 
freedom from maintenance should be the primary consideration. 


on OUMhWN— 
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VALVE INDUSTRY STANDARDS ... that are an outgrowth 


of the Edward “Firsts” in valve research and development. 
FIRST steel blow-off valves. 


FIRST Impactor handwheel to make manual operation of large valves 
easier. 


FIRST inclined stem globe valve to reduce pressure drop and turbulence. 
FIRST streamline internal contours to minimize pressure-loss. 
FIRST Pressure-Seal non-return valves. 


FIRST Equalizer for check and non-return valves to stop wear-producing 
vibrations and increase lift of disk piston. 


FIRST rored-out, streamlined guide ribs for positive three-point guiding 
throughout disk travel. 


FIRST Evalthrust ball-bearing yoke bushing construction for easier 
valve operation. 


FIRST use of exclusive Evalizing electro-plating process to lubricate 
operating parts and protect them against corrosion. 


*The valves highlighted in this diagram are only a few of the 
complete line of cast and forged steel valves built by Edward. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1220 W. 144th ST., Another 
EAST CHICAGO, INDIANA 


® 


Talk about modern power plant operation .. . visualize a com- 
fortable, air-conditioned control room, separated from the 
main engine room by plate glass, in which ore operator 
scans special gauges, panels, warning lights and push- 
buttons . . . and from this one station, easily controls the 
operation of two of the largest Diesel engines ever built in 
the Western Hemisphere. 


This is the story of the modern new Diesel power plant 
recently completed by the Anglo-Lautaro Nitrate Corpora- 
tion at Coya Sur, in the heart of their vast nitrate operations, 
Incated between the Marfa Elena and Pedro de Valdivia 
plants in northern Chile. The new Coya Sur power plant 
forms part of a three-plant network whose combined 
generating facilities provide a total of 46,000 kilowatts for 
nitrate production, 


Having originally installed a big Nordberg 7100 hp 
Diesel at Pedro de Valdivia, followed by the instatlation of 
two 1900 hp Nordberg Diesels at Maria Elena, it was 
natural that when additional power was needed to expand 
production, Anglo-Lautaro engineers again turned to 


Nordberg for the efficient, economical solution to their 
current power problem. 


The problem of providing the much needed additional 
power has now been confidently assigned to two 12-cylin- 
der, 29" bore x 40" stroke Nordberg 2-cycle Diesel engines, 
each having a sea-level rating of 9,600 bhp, corresponding 
to 8,950 bhp at the installed altitude of 4,166 feet. Each 
big engine drives a totally-enclosed General Electric gener- 
ator rated 8,750 kva, 7,000 kw at 80% P-.F. 


Employing not only two of the largest engines in the 
Western Hemisphere, but the most modern concepts of 
power plant design and operation, the new Coya Sur Diesel 
plant is a striking example of the way modern industry is 
being served by efficient, economical Nordberg Engines. 


NORDBERG MFG. CO. 
Milwaukee, Wisconsin 


BUILDERS OF AMERICA’S LARGEST LINE OF HEAVY DUTY ENGINES . . . 10 TO OVER 10,000 H.P. 
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Ameritan 
Blower 


Reports on progress 
in power 


Completed in 1954, the Higgins Plant at Oldsmar, Florida has a capability of 135,000 kw. 
Each of its three steam generating units requires 550,000 barrels of fuel oil annually. 


Florida Power showed a remarkable increase (2799) in 
electric sales revenues from 1942 through 1952. Continued 
expansion is anticipated to meet the growing demand. 
Shown below is one of the new American Blower Induced 
Draft Fans on #1 boiler at the beautiful new Higgins Plant. 


Also on Higgins #1 boiler is this American Blower 
Forced Draft Fan, rated at 81,400 cfm, 695 rpm, and 
10.5” sp. Florida Power helps make the communities it 
serves good places to live and work. 


Serving home and industry: AMERICAN STANDARD ¢ 
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Florida 


Power Corporation 
keeps pace with rising needs 


the first plant of what is 
In P 


now the Florida Power 


Corporation went into operation with a wood- 
burning boiler and a 50 kw generator. Today, 
Florida Power and its subsidiary, Georgia 


Here’s another American Blower Sirocco Induced Draft 
Fan at the Higgins Plant. It is rated at 145,400 cfm, 695 
rpm and 10.9” sp. Throughout the power plant industry 
American Blower’s experience and know-how are helping 
plant operators solve their power plant problems. 


AMERICAN 


AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS ¢ KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 


for electricity 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, 


Division of American Radiator & Standard Sanitary Corporation 


Power and Light Company, serve 31 counties 
in Florida and 21 counties in Georgia. Total 
capacity is now 408,300 kw! 

Naturally, this continued expansion has 
been based on the growing needs of the area 
for low-cost electricity for homes, business 
and industry. Future needs are anticipated 
and planned for .. . years ahead of time. 

Like other investor-owned utilities, Florida 
Power keeps output high and costs low by 
selecting dependable, efficient equipment 
— including American Blower Forced and 
Induced Draft Fans. 


Power plant operators everywhere are spec- 
ifying American Blower Mechanical Draft 
Fans, Dust Collecting Equipment, Fly Ash 
Precipitators and Gyrol Fluid Drive for boiler 
feed pump and fan control. They know they 
can depend on American Blower Equipment 
and American Blower technical assistance. 


If you have an air handling problem, or 
are planning to expand or modernize, find 
out how American Blower can help you. Con- 
tact your nearest American Blower Branch 
Office, or write us direct. 


LTD., WINDSOR, ONTARIO 


BLOWER 
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Here’s motor 


you can see 


It takes 6 bolts 
not just 4 
to give full bearing 
protection 


HE TWO EXTRA BOLTS in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor.. . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 

At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 

Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Inside bead surface of root pass on 

2% % Chrome—1% Moly steel turbine 

connection produced by P.P.&E. inert gas 
tungsten arc-weld- 
ing is uniform and 
smooth. 


Root pass, with “free flow” of inert gas, 
being made on 2% % Chrome—1% Moly 
steel turbine piping. 


Inert gas tungsten arc-welding is one of many opera- 
tions involved in the fabrication of high-temperature, 
high-pressure piping. Like the others its success is not 
assured by a single factor, but comes as a result of long Typical external surface of root pass 
experience with all manufacturing techniques and serv- Produced by skillful inert gas tungsten 
ice requirements of power piping. 

Simply protecting the internal surface of the root 


bead with inert gas under “control” does not take the 
place, for example, of skillful welding. 
Pittsburgh Piping’s process provides an inert gas A e 
shield against the atmosphere on both internal and ex- (9773 
ternal surfaces of the root pass. This procedure, com- ag 
bined with other P.P.&E. techniques, eliminates need 
for backing rings and double butt welding, and pro- 
duces a sound, clean joint having a remarkably uniform root AND EQUIPMENT COMPAN Y 
bead of correct internal contour. 10 Forty-Third Street— Pittsburgh, Penna. ‘ 
Applicable to all types of power and process piping—inert Cleveland. . . Public Square Building 
gas tungsten arc-welding is another of the many advanced 


P.P.&E. techniques used in producing all types of power piping 


Los Angeles .1830N. Alexandria Ave. 
—as small as control lines, as large as steam mains. 


New Orleans.......P.O. Box 74 
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pounds. 


addition to gate valves of solid wedge design, 
Darling offers two other types. Both have distinc- 
tive features that prolong valve life while minimizing 
down time and maintenance. They’re great time and 
money savers!... 


Qo This view shows a Darling gate valve of the fully 

revolving, double disc, parallel seat type. Time 
and again users rate it the most trouble-free, best per- 
forming gate valve obtainable today. Why? Because its 
unique design assures: automatic adjustment for valve 
body distortion ... positive, easy operation... uniform 
wear distribution . . . foolproof simplicity in mainte- 
nance and reassembly . . . and service life seldom if 
ever equalled. 


FOR BETTER, LOWER 
COST SERVICE WITH 
DARLING 
cast steel 
gate valves 


DARLING VALVES FOR EVERY NEED 


Darling gate valves are made in a wide range of 
sizes, types and constructions for all kinds of normal 
and unusual service... and for pressures up to 1500 


o Take a close look at the slotted, double-grooved 

wedge in this cutaway view. There’s little wear 
and tear on these wedge faces and seats because the slot 
permits compression of the wedge to compensate for 
valve body expansion or contraction due to temperature 
changes. Moreover, the double grooves, with twin 
guide ribs in the valve body, provide twice the usual 
bearing area, eliminating wedge canting and avoiding 
damage to the downstream seat. 


SEND FOR BULLETIN 


Why not get a// the facts on these money-saving valves? 
Then you can analyze and decide whether or not you stand 
to gain by giving Darlings a try. Simply specify your 
service requirements... or ask for cast steel valve bulletin. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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purpose 
SEALING 


DISTRICT OFFICES 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CINCINNATI, OHIO 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 
MILWAUKEE, WIS. 
MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 


SAN FRANCISCO, CAL. 


SEATTLE, WASH. 
SPOKANE, WASH. 
ST. LOUIS, MO. 
TOLEDO, OHIO 
WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA. ELKHART, IND. MONTREAL, CAN. 


Ankorite “O” rings provide effective sealing 
through a range of pressures, temperatures and 
movements. When properly applied they exert low running friction on 
moving parts. 


Ankorite “O” rings are accurately molded to close tolerances from com- 
pounds of natural rubber, Ankoprene, Buna N, Thiokol, Silicone, etc. 


They offer many advantages: 

1. Production cost is reduced by elimination of complicated assemblies. 
2. Special assembly to>ls are not necessary. 

3. Economicul to use since only one “O” ring is required on piston or rod. 


4. Long life, fluid-tight packing is assured with correct design and 
machining of grooves and mating parts. 


“O” ring gaskets used as static seals have been known to withstand 
pressures as high as 15,000 p.s.i. In most other applications “O” rings are 
suitable to pressures up to 2,000 p.s.i, where radial clearances do not 
exceed .003”. 


ROUS ‘AND METALLI PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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WATER COOLED 
BEARING 


water circulated through 
each half of inner sleeve — 
no possibility of water leak- 


a age into lubrication. 


You need the BEST fans obtainable 
— if your job is mechanical draft — or 
you require high or medium high tem- 
perature fans in production. 


Fans built by Clarage for these 
tough jobs are heavier through- 
out—wheels statically and dynami- 
cally balanced, bearings of supe- 
rior design. Operating economy 
and longer service without repairs 
are the natural results. 


You do BETTER when you come 
to Clarage with any problem in 
this specialized field. 


ENTIRE 
HOUSING. 
welded from heavy 
gouge steel — rigidly FAN WHEEL 
braced by heavy angles. practically one piece 
welded as 


{ assembly — with 
nearly twice the strength i 
COOLING wheel and shaft. 
| AIR DUCT 
SAFETY guides air flow and 
GUARD High Temperature Fans 


protects cooling 


ther Type RT fan (shown above with quarter-section re- 
w el. 


moved) is built to handle air or other gases at any 
temperature required in power plant work, and to meet 
many industrial needs. Superior design assures sus- 
tained high efficiency, and superior construction makes 


for trouble-free service far beyond ordinary standards. 


2) Medium Temperature Fans 


Clarage has a unique feature — AIR COOLED bear- 
ings which are good for continuous operation at tem- 
peratures to 750°F. Air Cooled bearings are highly 


e successful, easy to maintain, and they reduce overall 
COOLING FAN 4 fan cost substantially. 
Clarage Air Cooled bearings can be used with 


fon interior tempera- absolute confidence. 
tures. Simple, depend- 


able, inexpensive. 


RING OFFICES IN ALL PRINCIPAL CITIES Cqncde 
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G-E Cabinetrol” Panels 
Are Custom-engineered for 


Your Exact Specifications 


1. STANDARD COMPONENTS assure fastest possible production and delivery 
of your panels. Modern factory techniques speed completion of your order. 

2. YOUR REQUIREMENTS are followed exactly. Thorough examination and 
testing assure “‘job-tailored”’ performance. 

3. EXPERIENCED G-E ENGINEERS—working closely with you—design the 
unit to meet your application. 

Cabinetrol panels are not costly, improvised modifications of some other 
type of control center. These panels form a standard low-voltage control 
system which handles all motor types up to 600 hp from a central location. 
You get the time-saving and money-saving advantages of standard compo- 
nents which are custom-assembled. 

For complete information, contact your nearest G-E Apparatus Sales 
representative. Or write for the descriptive bulletin, GEA-3856. Section 
780-4, General Electric Company, Schenectady 5, New York. 

*Reg. trade-mark of General Electric Co. 
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R/M’s | BIG 7/| Packing Types meet 95% of all packing needs 


Rotary pumps like this one, which handles 10 gallons of highly 


viscous materials (10,000 SSU) per minute at 1200 rpm, give 
TYPE 4 top performance with R/M No. 376, a packing included in 
Type 4 of R/M’s Big 7 Packing Types. 


Let R/M packings protect your machines 


Increased inachinery protection is one of the your maintenance costs, cut your downtime, 
very real advantages you get when you standard- reduce your inventories, and simplify your order- 
ize on R/M’s Big 7 Packing Types. The reason __ing. It will enable you to practice preventive 
is that they’re engineered to give custom-built rather than corrective maintenance. The entire 
‘ performance in all but the very rarest packing requirements of your plant can probably be met 
applications. You can also count on this basic with just three or four of R/M’s Big 7 Packing 
line of just seven field-tested packings to lower Types. For details, see your R/M distributor. 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M DISTRIBUTORS 
RAYBESTOS-MANHATTAN, INC., PackING DIVISION, MANHEIM, PA. 


G i FACTORIES: Bridgeport, Conn. ; Manheim, 


Pa.; No. Charleston, S.C.; Passaic, N.J.; 
Neenah, Wis.; Crawfordsville, Ind.; Peter- 
borough, Ontario, Canada. 


RAYBESTOS-MANHATTAN, INC., Packings * Asbestos Textiles * Industrial Rubber, Engineered Plastic, and Sintered Metal Products * Abrasive and 
Diamond Wheels * Rubber Covered Equipment « Brake Linings * Brake Blocks ¢ Clutch Facings « Fan Belts » Radiator Hose « Bowling Balls 
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At New | 


4 Steam Electric Station 


The four Allis-Chalmers pumps at the Aurora Steam Elec- 
tric Station — installed two to a power unit — are 6x 6, 
9 stage, rated 475,000 Ibs/hr, 1035 gpm at a total dis- 
charge pressure of 1585 psig. Water temperature is 300 F. 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


HE NEW 88,000-Kw AURORA STEAM ELECTRIC 

PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting engineers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps. 


WHAT ARE YOUR PUMP NEEDS? 
Whether you require boiler feed, condensate; 
circulating or other power plant pumps — a 


careful study will reveal why more and more 
utilities are specifying Ailis-Chalmers. Check 
the design features, the operating advantages, 
the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


_ ONE SOURCE FOR THE ENTIRE UNIT 


-Allis-Chalmers can supply the complete unit 


of pump, motor and control — all of coordin- 
ated design and manufacture. And you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. A-4407 


For detailed dtisiaation. call your A-C district Office or write 
AMihbaukes 1, Wisconsin. Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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Service... where and when you want it 


Prompr, experienced service is one of the 
most important plus values you get when 
you buy Honeywell instruments. An un- 
equalled organization of trained specialists is 
always at your call at more than 110 offices 
in the United States and Canada. Offices are 
located in practically every large industrial 
city of the country . . . close to every major 
production center. 


Trained Personnel 


Honeywell service men are schooled not only 
in the theory of measurement and control, 
but also in the practical art of keeping good 
instruments in the best condition. Hand 
picked men begin this instrument education 
in an intensive training program in Honey- 
well factories. After graduation, they serve 
an apprenticeship in the field offices . . . while 
they learn still more about instrument main- 
tenance from first-hand contact with plant 
problems. By the time a Honeywell man 
arrives at your plant on a call, he’s a finished 
product worthy of the responsibility he 
bears, and capable of doing the kind of serv- 
ice job that you need ... and that your 
Honeywell instruments deserve. 


When trouble strikes, a wire or telephone call 


TRAINED TO SERVE: In Honeywell’s service school, students get a thorough grounding in instrument 


will bring a service man to your plant... 
often within a few hours. This assurance of 
prompt action means a lot to your produc- 
tion schedules. You'll never be left out on a 
limb because of delays in instrument main- 
tenance. 


Periodic Service Plan 


But why wait for emergencies? Preventive 
medicine works on instruments, too. And the 
prescription is simple . . . a Periodic Service 
Contract, which brings a Honeywell service 
man to your plant at regular intervals to 
inspect, clean and adjust any Honeywell 
instruments you have. The plan is econom- 
ical . . . can save you many hours of lost 
production time. Your nearest Honeywell 
office will be glad to give you full details. 


A faster, stronger 
for steam 


theory and practice. After graduation, they become part of the most extensive organization of its kind in the 


world . . . ready to serve you competently and promptly, whenever and wherever you need them. 
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ao getting high-speed, precise measurements of 
steam temperatures, the Brown butt-welded thermo- 
couple is the ideal partner for ElectroniK instruments. 
This thermocouple’s unique characteristics come from 
an entirely new kind of design, in which the two couple 
wires are electrically welded together in a butt joint. 


The thermocouple is faster—because the mass of the 
junction is much smaller than the usual twisted joint. 
It’s stronger — withstands vibration and shock better. 
And it’s more accurate—because the loop formed at the 
joint prevents heat conduction from the junction back 
to the insulators. 


A wide line of thermocouple wells is supplied for various 
steam plant applications . . . including a series especially 
designed for high pressure steam lines. All Brown ther- 
mocouple wells are precision-machined to highly uni- 


thermocouple 
plant temperatures 


form wall thickness, to guarantee dependability at high 
temperatures and pressures. They are available in a 
broad choice of standard sizes and designs, supple- 
mented by special types made to individual specifica- 
tions. 


For specifying and purchasing ail instrument supplies 
and accessories, you’ll find new convenience and econ- 
omy in the Honeywell Supplies Man—HSM—Plan. 
Your local HSM will be glad to explain the plan in de- 
tail, and to show you how planned buying can save you 
time and trouble. Call him today .. . he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, +490 Wayne Ave., Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide No. 100-4... 


and for Specification Sheet No. 260-2 on Thermocouple Wells. 


Honeywell 


BROWN *NSTRUMENTS 


Coutttols 


STEAM THERMOCOUPLE fas tapered 
stainless steel well, precision-drilled 
to highly uniform wall thickness. In- 
set shows butt-welded thermocouple 
junction. The small mass gives fast 
response . . . curved wires prevent 
heat conduction away to the insu- 
lators. 


| 
‘ % a ae 
4 
4 
: 
j 
q 


ANY WAY YOU LOOK AT IT... 


AMERICAN 


The American “Every Angle” Dial Thermometer is easy to 
install and turn to any position for accurate face-to-face read- 
ings. Specify the “Every Angle” — indoor or outdoor design 
— and this unbeatable feature combination is yours: 


DEPENDABLE ACCURACY. 
The “Every Angle” Ther- 
mometer is made of pre- 
cision-machined, non- 
corrosive materials and 
operates by vapor pres- 
sure. It is precisely cali- 
brated against certified 
standards to assure the 
most critical reading in 
the upper third of the dial, 
where the graduations are 
farthest apart. 


CONVENIENCE, Dial face 
can be rotated 180° and 
tilted 180° for accurate 
reading at the most con- 
venient angle. 

WEATHER-PROOF DE- 
SIGN. Screw-type ring 


THERMOMETER 


with tight-fitting gasket 
for weather-proof out- 
door service; slip ring de- 
sign for indoors. 


REINFORCED MOUNTING. 
Heavy-gaugeswivelhinge 
has a stainless steel king- 
pin. Reinforced connection 
between hinge and bulb. 
Greater strength and cor- 
rosion resistance, long 
service life! 


EASY INSTALLATION. 
Socket connections have 
compression-type bush- 
ings. No costly jigs needed 
— connection easily 
welded to tanks or other 
irregular-shaped equip- 
ment. 


Ask your Distributor to help you select the American “Every 
Angle” Dial Thermometers with the proper temperature 
ranges for your needs. Phone or write him today. 


YOUR INDUSTRIAL DISTRIBUTOR makes it his business to see that you get the 
best possible equipment. That’s why he handles only products of proved qual- 
ity and dependability — like Manning, Maxwell & Moore products. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


SPECIFICATIONS 


NON-CORROSIVE DIAL CASE: Non- 
corrosive aluminum with smooth black 
finish. No protruding screw heads. Nickel- 
plated brass cup houses coiled capillary 
tubing. 

DIAL: 3%” diameter. White with black 
figures. POINTER: Black, adjustable. FRONT: 
Heavy plate glass. MOVEMENT: Bronze or 
Stainless steel. BULB AND STEM: Stainless 
steel. SIZE CONNECTION: 42”, N.P.T. STEM- 
LENGTHS: 3”, 5-5/16”, 12”, 18” and 24”. 
SEPARABLE SOCKETS: Bronze, carbon steel 
or stainless steel. 


STANDARD RANGES 


Fahrenheit 
—60 to 20° 30 to 300° 
—20 to 120° 100 to 300° 
40 to 140° 90 to 350° 
30 to 180° 190 to 390° 
20 to 220° 260 to 450° 
Centigrade 
0 to 100° 40 to 150° 


A product of MANNING, MAXWELL & MOORE, INC. sTRATFORD, CONNECTICUT 
‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
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FEEDWATER 


How to increase feedwater supply without 
adding excessively to chemical and equipment 
costs? That was the problem at Minneapolis Gas 
Company, Minneapolis, Minn., when installation 
of new equipment increased demands on the 
power plant. 

Allis-Chalmers water conditioning engineers 
solved this problem with a hot lime, ion exchange 
system that provides zero hardness, extremely 
low silica content, low alkalinity and low CO, in 
steam. Chemical costs are very reasonable, since 
only salt and lime are needed. An added dividend 
can come from the small amount of space required 
for equipment — for example, in one installation 
of this type, the resin tanks are tucked under 
the basement stairs. 


Solve Any Water Problem 


You can find a solution to any water condition- 
ing problem by consulting with an Allis-Chalmers 
water conditioning expert. Allis-Chalmers will 
provide analysis and a complete recommenda- 
tion, in addition to supplying you with the chem- 
icals and equipment you need. 


If you would like to learn more about the 
hot lime, ion exchange process outlined above, get 
a copy of Allis-Chalmers Water Conditioning In- 
formational Bulletin 49 from your nearby A-C 
district office, or write Allis-Chalmers, Milwaukee 
1, Wisconsin. 


A-4403 


Equipment similar to this at Minneapolis Gas Co. in- 
cludes a hot process lime-soda softener which is placed 
in series with the hot zeolite (ion exchange) unit. 


ALLIS-CHALMERS 


| Minneapolis Gas Co., Minneapolis, Minn., Gets..._ i 
4 ; Blink 


Main steam line and feeder equipment of a large southern power station insulated with a combination of K&M Hy-Temp and "Featherweight" 85% Magnesia. 


Dollar and heat loss minimized by power stations with 


K&M HIGH TEMPERATURE INSULATIONS 


For efficient, money-saving conservation of heat, 
keep in mind dependable K&M High Temperature 
Insulations. For example, by itself, “‘Featherweight” 
85% Magnesia (85% basic carbonate of magnesia 
and asbestos fiber) effectively insulates piping 
and equipment with temperatures up to 600° F. 
Used with a primary layer of K&M Hy-Temp 
Insulation (diatomaceous silica), the combination 
is effective on applications up to 1900° F. 


These K&M insulations last the life of the equipment 
they serve. They withstand moisture, vibration and 


frequent temperature changes. 


New and now available is “Featherweight” Water- 
Resistant Magnesia Insulation for temperatures up 
to 450° F. It is for use where severe water exposure 
may damage the insulation or on indoor lines and 
equipment where high humidity and moisture is 
necessary. 


Your K&M distributor is an experienced applicator 
who will gladly give you more information on these 
heat-saving, money-saving K&M insulations. Or 
write directly to us. 


KEASBEY & MATTISON company AMBLER + PENNSYLVANIA 4 


Nature made asbestos . .. Keasbey & Mattison has made it serve mankind since 1873 7 iin asbe 
In Canada: Atlas Asbestos Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver ® 
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iG COST-SAVING | 2, 3, 4 AND 5-STAGE PUMPS FOR SUPPLYING CIRCU. 
| LATING AND BOOSTING WATER AND PROCESS LIQUIDS 
_ FEATURES OF THE AGAMIST MEDIUM AND WIGH HEADS. Put these de- 
endable pumps to work for you. They’ll deliver 
TYPE TU LINE Bigh maintained efficiencies over an extended 
service life. split-case makes them 
easy to service and maintain. Their precision con- 
SIMPLICITY struction guarantees year after year durability. In 
IN DESIGN all sizes 4” and under, cross over between stages 
is built integral with upper pump case. Over-size 
GOOD HYDRAULIC shafts, wear rings, shaft sleeves, heavy duty ball 
earings, modern case and impeller design are 
+ CHARACTERISTICS outstanding features. Choose from many types 
= and sizes for all head and capacity requirements. 


t CONSTRUCTION etin describes the Peerless e umps. 
GENERAL SPECIFICATIONS beat yP pumps 


_— It’s complete with pump cross-section, dimen- 
| ON-THE-JOB sional drawings and load-capacity data. Use cou- 
HEADS 


below. 


TEMPERATURES | Up to 300°F MAIL COUPON FOR NEW BULLETIN 
CASE PRESSURES | Up to 800 Lbs. 


PEERLESS PUMP DIVISION 
HP RANGE | Up to 325 BHP 4 Food Machinery and Chemical Corporati 
DRIVES | All Types 301 West A 26, Los Ang 31, California 
Please send a copy of TU Pump Bulletin No. B-1400 to: 


NAME 


FOOD MACHINERY AND : Th COMPANY 


Address inquiries to Factories at: 

Los Angeles 31, Calif. & Indianapolis, Ind. ‘ os ADDRESS. 
Offices: New York; Chicago; Indianapolis; 

St. Louis; Atlanta: Tulsa; Plainview and 
Lubbock, Texas; Fresno; Los Angeles; 
Phoenix; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult 
your Telephone Directory 
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Two Terry Turbines 


equipped with “trouble eliminators” } 


Because these turbines have solid 
wheels, they can take a lot of abuse, 
without complaint. Here’s why: 


1. The wheel has no separate parts 
to become loose or work out. It is a 
single forging, in which a series of 
semi-circular buckets is milled. 


2. Blade weax is of little con- 
sequence because the power - pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
back of the buckets. Wear does not 


materially affect horsepower 
or efficiency. 


3. The blades cannot foul. There 
is a one inch clearance on either side 
of the wheel and, in addition, the 
blades are double rim protected. 
There is no need for close axial blade 
clearance, because the steam enters 
the buckets in a direction at right 
angles to the shaft. 

For complete details of these work 
horses of industry, send for a copy of 
bulletin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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The constant load-carrying ca- 
pacity of Navco Counterpoise* 
Pipe Hangers has been proven 
during an extended period of sat- 
isfactory service as the first accu- 
rate and efficient support for high 
temperature piping systems. They 
are being used extensively in 
steam generating stations, refin- 
eries and chemical plants. 

The Counterpoise Hanger is a 
spring-actuated counterbalance. 
An ingenious system of linkage 
transforms the varying force of 
the spring in an accurate mathe- 
matical ratio to produce a load 
supporting effort of constant value 
throughout the entire range of 
expansion travel. 


The design permits great flexi- 
bility of installation and saves 
valuable space in congested areas. 
All parts are ruggedly made and 
have a high safety factor, yet 
excess weight and oversize phys- 
ical dimensions have been avoided 
to hold space and structural load 
requirements to a minimum. 

The Navco Counterpoise 
Hanger is available in 16 different 
frame sizes with load capacities 
ranging from 200 to 16,000 pounds 
and expansion travels up to 12 
inches. For detailed information 


_ on how you can get dependable 


support with this unique hanger, 
write today for our 12-page illus- 


_ trated bulletin #153. 


Note above how the flexible top connection 
permits the hanger assembly to fall in line with 
the direction of the load pull, so that horizontal 
travel of the piping has no appreciable effect on 
the hanger operation. The unit may be positioned 
at any angle. This affords flexibility in installa- i 
tions where close clearances are a factor. = 


* Counterpoise is a trade name of the 
National Valve & Manufacturing Company 


NATIONAL VALVE & MANUFACTURING COMPANY 


3105 LIBERTY AVENUE, 
New York + Chicago + Cleveland 


PITTSBURGH 1, 
Boston « Atlonta 


PENNSYLVANIA 
Buffalo + Cincinnati 


| 
i bad ge 
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ND the Taylor 6” Dial Indicator does a handsome 
job indeed of giving you accurate readings at a 
giance of either temperature, pressure or load. Its unique 
stainless steel movement is actuated by a new powerful 
Bourdon spring to give more accurate performance 
throughout the range span. 
Available with electric alarm mechanism having high 
and low contacts easily adjusted to give accurate, depend- 
able notice when danger points are reached .. . Zero set- 
tings are easy with the lightweight aluminum MICRO-JUST 
pointer. The fume and moisture proof case may be face 
or flush mounted, panel or field. 


For Temperature Applications there are four types of actua- 
tion: Mercury, gas, Monolex* organic liquid or vapor. 
Ranges from minus 125 to +1200°F. 


For Pressure Applications, range spans from 12 psi to 20,000 
psi are available, using Bourdon springs or C springs of 
appropriate metals for the required service. 


For Load Applications the standard tension and compression 
load elements are incorporated to use a mercury Bour- 


don spring. 
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Handsome does 


Ask your Taylor Field Engineer about this very versatile 
6” Dial, — and about controllers, recorders, transmitters, 
and industrial thermometers of special interest to the 
power industry. Or we'll be happy to send you the per- 
tinent catalogs or bulletins. (For the 6” Dial it’s Bulletin 
98214.) Taylor Instrument Companies, Rochester, N. Y. 
or Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


* Trade Mark 


‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


‘IN HOME AND INDUSTRY 
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problem for help! 


Here’s new technical letter on Stanogear Compounds—send for free copy today! 


If you’ve been having lubricating problems with over- 


loaded or shock-loaded gears on your equipment, New Now Standard Oil has prepared a special techni- 

STANOGEAR Compounds—with 7 better EP lubricating fea- cal letter to give the complete story on STANOGEAR 

tures—are made just for you. New and improved STANOGEAR Compounds and EP lubrication. For your copy of pee 
this factual, informative bulletin, call your nearest 

Compounds are recommended for industrial gear applica- Standard Oil office. The Standard Oil lubrication ot 

tions where the operating conditions of the gear unit demand specialist there can answer your questions and 

an extreme pressure lubricant . : . their superiority has been send you a copy of the EP story, without obliga- 


tion. Or write to: Standard Oil Company (Indi- 
ana), 910 South Michigan Avenue, Chicago 80, 
New Stanocear Compounds work seven ways better to Illinois. 

solve your EP problems: 1. higher load-carrying capacity 
2. superior retention of load-carrying capacity 3. freedom 
from objectionable deposits 4. excellent storage stability 
5. good water separation 6. anti-foaming 7. increased versa- 
tility 


proved in test after test and on the job! 


. 
+ 4 
4 4q 
> 
\ 
e 
: 
STANDARD OIL COMPANY (| STANDARD di 4 
Indiana 


Few moving parts! 


Bayonet contacts (1) are the only moving parts 
of the Ruptor interrupting device. 


Easy inspection! 


Drop the tank, and the bayonet contacts are 
visible in open position. For access to the sta- 
tionary contacts, one needs only to remove four 
bolts and cylindrical shell (2). 


Self-aligning and 
Self-cleaning contacts! 


Tulip and bayonet contacts (3) maintain high 
concuctivity without readjustment or clecning. 
Arc energy is minimized by efficient interruption 
within oil-filled Ruptor unit. This in turn contrib- 
utes to long contact life and low oil deterioration. 


In addition, a mechanically trip-free solenoid operating 
mechanism controls contacts of time-proved Ruptor 
interrupting devices And pole unit mechanism is self- 
lubricated — completely enclosed — sealed from dust, 
dirt, corrosion. 

In brief, Allis-Chalmers DZ breakers are built to 
assure years of dependable, trouble-free service. 

Allis-Chalmers power circuit breakers are available 
in ratings from 2.5 to 230 kv, with interrupting capa- 
cities from 15,000 to 10,000,000 kva, to meet all 
industrial and power company requirements. For more 
information, call your nearby A-C representative, or 


write to Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4057 


Ruptor is on Allis-Chalmers trademark, 


Ruptor unit in contact Ruptor unit in full 


Cutaway view of DZ- 
608 breaker, show- 
ing one Ruptor unit, 
with bayonet-type 
movable contact in 
open position, 


break position. closed position. 


MINIMUM 
KV AT 
RATED KVA 


RATED 
AMPS 


KVA 
INT. 
CAPACITY 


DZ-60Bt 


DZ-1008t 
DZ-2008t 


13.8 


13.8 
13.8 


2.3 


4.0 


4.0 
6.6 


1200 
2000 


100,000 
100,000 
100,000 


150,000 
150,000 


250,000 


500,000 
500,000 


*Ask for Bulletin 71B6179. tAsk for Bulletin 71B6129. 


ALLIS-CHALMERS 
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PIPE WALL—> 


(WS ((( 


ZONE 1 — First line of 
defense against heat loss, 
corrosion and moisture: a 
dense semi-plastic core of 
GALSULATE fused on by the 
pipe’s own heat. 


ZONE 3 — A zone of un- 
fused GILSULATE provid- 
ing a final margin of ther- 
mal insulation with a high Ufjz 


= 
load carrying capacity. P 


ZONE 2 — Second line of 
defense against heat loss 


| 4 


and water: a sintered zone 
of GILSULATE particles. 


\4 


G I LS U LATE is . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- Some additional Gilsulate advantages: 
ods with Gilsulation: e 3 grades available—220° to 520° F 


1. Pour Gilsulate granules out of the e needs no sleeves or mechanical 


he pipe; tamp it down. sheaths | 
bag the e requires no mixing or special han- 
2. Backfill: the job is insulated! dling 
Gilsulate—nature’s own insulation—is a e can’t be punctured — leave rocks in 
unique, solidified hydrocarbon that vir- backfill 


pipe expands and contracts within 
Gilsulate structure 

e proved in actual use in hundreds of 
new construction and replacement 
installations 


tually installs itself. Normal pipe-heat 
(up to 520°F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath, 


Gilsulate costs less installed per linear ie 5 
foot than any other underground pipe in- Send coupon for descriptive literature. 
sulation...it’s easiest to use...and has AMERICAN GILSONITE COMPANY 
been tested in scores of the country’s larg- SALT LAKE CITY, UTAH 
est and most important installations. Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


PER INSTALLED LINEAR FOOT OF ANY 
HOT UNDERGROUND PIPE INSULATION 
2807/7 


50° 


SOIL TEMPERATURE 


No skills necessary—simply pout 
Gilsulate out of 100 pound bags, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter how many pipes, what- 
ever the space. 


American Gilsonite Company 
134 West Broadway, Salt Lake City 1, Utah 
or 1145 East Jersey Street, Elizabeth 4, N. J. 


; ® Please send me descriptive literature on Gilsulate. 
TITLE 
THE TRIPLE-ZONE INSULATION COMPANY 
Or Hot UNDERGROUND PIPEs, 


THROUGHOUT the years of its extra long serv- 
ice life, you can count on Texaco Regal Oil RGO 
to assure you: 1) turbine systems free from 
sludge, rust and foam; 2) complete bearing pro- 
tection; 3) instantaneous governor response. 
Texaco Regal Oil R&O has been proved by 
tests to have more than ten times the oxidation 
resistance of ordinary turbine-quality oils—far 
greater ability to prevent sludge, rust and foam. 
There is a complete line of Texaco Regal Oils 


TEXACO 


REQ to meet the stringent requirements of all 
leading turbine builders for all types and sizes 
of turbines. 

Let a Texaco Lubrication Engineer help you 
get maximum efficiency from your turbines and 
all power plant auxiliaries. Just call the nearest 
of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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LOUIS N ROWLEY, EDITOR + SEPTEMBER 1954 + ESTABLISHED 1882 & Omer 


ITH this issue, Philip W Swain attains his retire- 

ment and concludes 20 years of active service as 
Editor of Power. And with this issue, that chief re- 
sponsibility is placed in the experienced hands of a new 
Editor, Louis N Rowley. 


Because the editorial leadership of your magazine is 
of vital concern to all readers, I welcome this opportunity 
to tell you something about these two men. You will 
find biographical stories of both on pages 4 and 5, but 
here, on this page, I mean to talk of them in terms of 
the useful mission of Power, as we see it, and of the 
service it renders to American industry. 


In Power’s 72 years, a number of editors have headed 
its staff for short periods, but only two—Fred Low and 
Phil Swain—had tenures long enough to make indelible 
imprints. Low was Editor from 1888 to 1930; Swain from 
1934 to now. Thus Low carried the full responsibility for 
42 years and Swain for 20, a total of 62 of the 72 years of 
Power’s life. This fact is truly significant. 


It is equally significant that Low continued to head 
Power for a full nine years after he brought Swain to 
its staff as Assistant Editor in 1921. This means that 
Power’s leadership stands now no more than once re- 
moved from experience and inspiration dating back to 
1888. And when you consider that Lou Rowley has, in 
turn, worked with Phil Swain for 17 years, you see fully 
the continuity of leadership Power has enjoyed. 


So it is entirely natural that both Swain and Rowley 
have the same basic view of Power as did its first great 
Editor: as a superlatively practical service to the engi- 
neers who design, operate and maintain power-service 
facilities throughout all U.S. industry. 
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A New Editor for POWER 


During his tenure, Phil Swain has expanded Power’s 
editorial service as new developments in technology— 
from air conditioning to the atom—have widened the 
horizon of the field. The 20 years of his editorship have 
seen maximum steam pressures triple, the gas turbine 
come of age and energy from the atom become a reality. 
On all these broad engineering frontiers, and in the host 
of minor advances that add up to progress, Phil Swain 
and Power have been pioneers. 


That is why a happy part of this announcement is the 
fact that Phil Swain’s total service of 33 years to PowER 
is not terminated. He is now going to assume the new 
duties of Consulting Editor. 


By education, experience and personal' qualities, Pow- 
ER’s new Editor is admirably fitted for his broader re- 
sponsibilities. Lou Rowley holds degrees in engineering 
and business administration. He has a firm grasp of prac- 
tical power engineering, particularly in the fields of steam, 
internal-combustion engines and gas turbines. He has 
mastered the newest journalistic techniques. As an indi- 
vidual he is both a teamworker and a keenly logical and 
original thinker. 


So the staff now has a new, capable, aggressive leader 
who is completely familiar with the job to be done and the 
best ways of doing it. Lou Rowley has been Executive 
Editor since January of 1949. His appointment as Editor 
is the best evidence a publisher could give of that guaran- 
tee all readers should expect: 

The passing years find Power always ready to maintain 
the quality of its leadership. Power will move on without 
pause to new decades of still greater service to engineers 
everywhere. Shelton Fisher, Publisher 
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Whether you are modernizing your present 
plant or building a new one, it will pay you to 
consult a KVS engineer. He will show you 
operating data and give you facts about plants 
that are saving as much as $3.00 per ton on coal 
costs with KVS Pulverized Coal Firing Systems. 
These tremendous savings are effected through 
the use of low grade, low cost coal, pulverized 

to superfineness with instant response to 
combustion controls. The KVS Pulverized Coal 
Firing System provides maximum heat from 
every ton of coal. Consult KVS for “facts that 
count” in economical steam plant operation. 


THE KENNEDY 
SAVES UP TO 
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PULVERIZED COAL FIRING SYSTEM 
$3.00 PER TON ON COAL COSTS... 


“ACTS ft Kvs PULVERIZ 
COAL FIRING SYSTEMS 


dling equipment and greatly — 
j show coal 


ept . . 
85% 10 90% through 200 mesh 20% 
are liberated while pulverized. Tramp iron 
y aids Balls added 
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most efficient in the world. Resources are ade- 
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HIGH EFFICIENCY 


Cochreame ZEOLITE SOFTENERS 


provide easy, economical operation 


The Cochrane Hydromatic Single Control Valve provides 
positive, accurate control of all phases of the 
softening and regenerating cycle. 


It is so simple to operate that no technical knowledge of the 
softening process or the equipment is required. 
High quality effluent is thus assured at a minimum cost 
and maximum delivery. 


Cochrane’s 91 years of water conditioning leadership and its 
complete line of equipment assures you unbiased 
recommendations for equipment to performance requirements. 
For the right answer to your water problem, call a 


Cochrane Engineer today. 


COCHRANE CORPORATION 
3106 N. 17th STREET, PHILADELPHIA 32, PA. 


Please send me a copy of your Publication 4520-A on your 
Zeolite Softeners with the Cochrane Hydromatic Single 
Control Valve. 


Cochrane 
Oe OR AT N 


3106 N. 17th STREET, PHILADELPHIA 32, PA. 


tn Canada: Conodian Genera! Electric Co., Lid., Toronto 

tn Mexico: Babcock & Wilcox de Mexico, $. A., Mexico City 

tn Europe: Recuperction Thermique & Epuration, Poris 

In Cube: Laurence E. Daniel, inc., Havana 

In South America: Servicios Electricos, CA. (S.E.C.A.) Caracas, Venezuela 
in Puerto Rico: F. A. Ortiz & Co., San Juan 5 ‘ 
tn Hawaii: Howoiian Electric Supply Co., Honolulu. City Zone___ State 


Name Title 


Cc 


Address 
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Pilot test unit for 
supercritical pres- 
sure, B&W Alliance, 
Ohio, Research Cen- 
ter, laid groundwork 
for new high-effi- 
ciency plant design 


Developing the first commercial 
supercritical steam generator 


By W H ROWAND, Vice-President, The Babcock & Wilcox Company 


@ America’s electric utilities have hammered down the price of power by 
30% during the past 25 years, while cost of living has almost doubled 
during the same period 


@ Now, to continue this progress, we seek further efficiency gains 
through still higher temperatures and pressures above the critical. And 
for the 5000-psi 1150-F double-reheat conditions chosen we turn to the 
once-through type of steam generator. Why? (pp 78-80) 


@ Natural circulation boilers have chalked up a successful record of 
generating steam at pressures as high as 2700 psi (pp 76-77). But the 
shrinking difference between density of steam and water makes this 
the practical upper limit of pressure for this type 


@ So the once-through design, used in the past for special jobs (pp 


74-75), now comes into its own with advent of superpressures 


| 
Fam 
: 
: 
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Specific volume, cu. ft. per Ib. 


1000 1500 
Temperature, F 
1 Specific volume of steam and water 


changes with pressure, temperature 


| 


4 Once-through steam generator was run 
up to 5000 psi experimentally, 1929 


Several steam generators operate today 
with a drum design pressure of 2400 
psi and steam temperature of 1050 F, 
with reheat to 1050 F. The LaMont-type 
forced-circulation units, at Kearny Sta- 
tion of Public Service Electric and Gas 
Co, have been running for about a year 
supplying steam to the turbine at 2350 
psi, 1100/1050 F. A natural-circulation 
unit is now being built for this utility’s 
Burlington Station. It is designed for 
2700 psi and will deliver steam at 2350 
psi, 1100/1050 F. 

A design pressure of 2700 psi is about 
the limit for either natural-circulation 
or forced-circulation boilers of the 
Steamotive or LaMont type. Both de- 
pend on the circulation of an excess 


Pressures near critical raise steam-water separation problem 


amount of water and separation of 
steam and water in some kind of drum. 
The difference in steam and water 
densities makes separation possible. As 
pressure increases, however, this differ- 
ence becomes progressively smaller. At 
critical pressure and temperature, steam 
and water weigh the same, about 20 
lb per cu ft. They can, therefore, no 
longer be separated and a “once- 
through” type of steam generator must 
be used. Fig. 1 shows the change in 
specific volume for water and steam at 
various pressures and temperatures. A 
marked change in the specific volume 
of both steam and water can be seen 
between a pressure of 2700 psi and 
the critical pressure of 3206 psi. 


Tried out long before need for supercritical pressures 


THe ELECTRIC UTILITIES and the 
manufacturers who supply their equip- 
ment are never satisfied with the 
technical progress made in the past. 
Constant, intensive research aims at im- 
proving design, operation and _ service 
life of equipment, with ever higher plant 
efficiencies as the ultimate goal. 

Higher pressures and temperatures 
remain the major way to raise power- 
generation efficiency. Generally speak- 
ing, advances in pressure and tempera- 
ture go hand in hand. There would be 
little gain in making a big jump in 
pressure without a corresponding jump 
in temperature. 

In this drive for progress the power 
industry has moved forward as fast as 
metallurgists have satisfactory 
materials available. And the designers 
have explored ways around pressure lin.- 
itations, such as those inherent in the 
decreasing differential between steam 
and water density (see above). 

Once-through boilers. “Flash” boil- 
ers, in which no steam-water separation 
is involved, have a long history. In 
these units water flows through one or 
more tubes, receiving heat, and comes 
out as superheated steam. Hundreds of 
patents have been taken out on differ- 
ent arrangements, beginning as early as 
1824 with Buchanan and Paul, continu- 
ing with Belleville in 1850, Maxim in 
1897, White, and Clarkson and Capel 


in 1900, and several others up to the 
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present. Many patents were for the pro- 
pulsion of vehicles. Those around 1900, 
in particular, were connected with the 
advent of automobiles. 

Flash boilers have many desirable 
features, such as elimination of drums, 
freedom in shape and routing of tubes, 
wide range of steam temperature made 
possible by the lack of demarcation 
between the evaporating and the super- 
heating sections. 

The B&W Co built and tested exten- 
sively a once-through type steam gen- 
erator for 600 psi at its Bayonne 
Laboratory in 1916, Fig. 2. This work, 
led by Dr D S Jacobus and H J Kerr, 
resulted in building several 2-stage 
boiler designs using economizers of the 
steaming type. 

In the ea:ly 1920s, Mark Benson of 
Czechoslovakia originated the idea of 
running a once-through steam generator 
at the critical pressure (thereby elim- 
inating the evaporation zone), expand- 
ing the fluid to a lower pressure and 
then superheating it for use in a turbine. 
In 1923, together with English Electric 
Co, Ltd, he built a 9000-lb-per-hr ex- 
perimental unit at Rugby, England. 
This unit ran for some time under these 
conditions. Shortly thereafter Benson 
joined forces with Siemens-Schuckert- 
werke of Germany. Since then this or- 
ganization been the motivating 
force in the development of the Benson 
type of once-through steam generator. 


has 
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In 1931, a 250,000-lb-per-hr Benson 
boiler was built at Langerbrugge, Bel- 
gium. This unit ran experimentally at 
critical pressure. The operating pres- 
sure, however, was soon reduced to 
subcritical because of frequent tube 
failures. This resulted from inadequate 
water treatment prevalent at that time 
and not understanding the metallurgi- 
cal factors involved in the manufacture 
of satisfactory tubing. This type boiler 
ran satisfactorily at subcritical pres- 
sures, provided proper care was taken 
in water treatment. Since then many 
Benson boilers have been built and are 
running in Europe at pressures between 
1200 and 2200 psi at superheater outlet. 
Four units just being completed are de- 
signed to run at 2675 psi at superheater 
outlet. 

During the late 1920s, B&W built an 
experimental once-through unit and ran 
it at pressures up to 5000 psi with tem- 
peratures of 900 to 950 F. Results of 
‘this work were reported to the ASME 
in 1931 by the late H J Kerr in a paper, 
“Once-Through Series Boiler for 1500 
to 5000 Lb Pressure.” 

At about the same time B&W also 
built a similar unit for Purdue Uni- 
versity, Fig. 4. This unit ran more than 
10,000 hr for experimental work at 
pressures to above 5000 psi. Results 
were reported to ASME by A A Potter, 
H L Solberg, G A Hawkins in a 1931 


technical paper, “Characteristics of a 
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Oil-fired drumless once-through steam generator was run at 
600 psi back in 1916 by B&W for research and development 


arose, once-through boilers met various special needs, but... 


High-Pressure Series Steam Generator.” 

Because of limitations of water treat- 
ment and metallurgical techniques 25 
years ago it was concluded at that time 
that commercial pressures of about 2000 
psi were about as high as were econom- 
ically practical. Also, because it per- 
mitted greater freedom in water treat- 
ment and in quality of boiler water, 
B&W decided to utilize the Steamotive- 
type forced-circulation boiler. The unit 
circulates 10 to 30% water in excess of 
the steam quantity generated. A sep- 
arating device removed the boiler-water 
salts with the separated water. This 
cycle, while basically different from the 
LaMont cycle, in that it circulates very 
little excess water, also needs a recircu- 
lating pump or pumps. A smal! drum 
and water level help separate steam and 
water. The unit has a fixed amount of 
surface for superheating the steam. This 
development, carried out in the early 
1930s, was reported to the ASME by 
E G Bailey, A R Smith and P S Dickey. 

Since then B&W has built about 15 
such units for naval, locomotive and 
other special purposes where space and 
weight were at great premium and 
where liquid or gaseous fuels permitted 
using a small combustion space, Fig. 3. 

Natural circulation. After the lull in 
building activity during the depression, 
several central-station boilers were built 
in the late 1930s for 1500 psi with nat- 
ural circulation. In 1936, with the de- 
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Vertically fired open-pass Steamotive boiler uses forced 
circulation, installed where space, weight are restricted 


velopment and use of large unheated 
external downcomers and cyclone steam 
separators in the drum, B&W definitely 
determined that natural circulation was 
more than satisfactory for pressures as 
high as 2700 psi. Fig. 5 shows the 
cyclone separators that essentially sep- 
arate steam and water completely. This 
provides optimum circulating head for 
natural circulation in addition to pro- 
ducing pure steam. 

Studies at that time indicated the 
advantages of these natural-circulation 
boilers, particularly where the type of 
fuel and ash characteristics determined 
size of the furnace. Natural-circulation 
boilers compared to the forced type pro- 
vided more economical and reliable con- 
struction. The forced type required fer- 
rules fo distribution and recirculating 
pumps with seals handling relatively 
large quantities of very hot water at 
saturation temperatures. 

The 2650-psi unit for the Twin 
Branch Plant of Indiana & Michigan 
Electric Co on the AG&E System, Fig. 
10, was contracted for in 1937 and 
started in 1941. This pulverized-coal- 
fired unit delivers 550,000 Ib per hr of 
steam to the 75-mw turbine throttle at 
2300 psi and 940 F with one reheat to 
910 F. This boiler was the forerunner 
of the many great high-pressure reheat 
units, operating on single-boiler-per-tur- 
bine principle, built since World War II. 

(Continued on next page) 
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Even at 2650 psi, orifices were need- 
ed to cut down excess circulating flow 


..-natural circulation serves to 2700 psi 


B&W had sufficient experience at that 
time with the outside downcomers and 
the cyclone separators to go ahead con- 
fidently with natural circulation for this 
high operating pressure. Fig 7 shows 
this confidence was later fully justified 
since the downcomer density and circu- 
lation were more than ample. Actually 
the original circulation was reduced 
10% by installing 1614-in.-dia orifices 
in the two 28-in.-dia downcomer pipes, 
Fig. 6. This permitted operation with a 
wide range of water level by reducing 
the hydraulic gradient effect caused by 
endwise flow of the circulating water 
in the upper drum. 

With the successful background of 
experience at Twin Branch (and also 
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at Diamond Alkali with a 2200-psi 300,- 
000-lb-per-hr unit placed in service in 
1939) B&W has built or is building 
more than 100 large natural-circulation 
units for pressures from 1700 to 2700 
psi. Forty-two of these units are in 
operation, some for several years. 

Fig. 8 shows the effect of pressure 
on circulation. This is the result of tests 
carried out at Twin Branch, Diamond 
Alkali and at the Alliance Research 
Center of B&W. This shows that about 
2700 to 2800 psi is the practical limit 
for either natural or forced circulation 
of the type depending on separation of 
steam and water. To go to higher pres- 
sures a once-through type of steam gen- 
erator is needed. 
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Now, for next step forward with... 


European once-through units. During 
the 1930s the Germans under Hitler 
built more than 50 Benson once-through 
drumless boilers. Heavy drum plate 
needec by natural-circulation boilers 
was being diverted to military uses. The 
Russians also built several once-through 
boilers during this same period. All 
of these units were for superheater out- 
let pressures in the range of 1200 to 
2200 psi and for capacities up to 400,- 
000 Ib per hr. Indications are that these 
units operate satisfactorily, the main 
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problems resulting from inadequate 
water treatment. 

Since 1945, Siemens-Schuckertwerke 
and the boiler manufactu-ing licensees 
of Benson boilers, such as Durrwerke, 
have contracted for, and have built or 
are building about 50 units. These are 
for subcritical operation at pressures 
and sizes similar to those mentioned 
above. Great strides have been made in 
water treatment permitting successful 
operation of these boilers, Fig. 9. 

U.S. need for superpressures. The 
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q This typical Benson boiler for German stations runs at 10 Twin Branch open-pass boiler was designed for 2650-psi 
275,000 Ib per hr, 2050 psi, 950 F with reheat to 750 F 


cycles in which the European once- 
through boilers operate are not as effi- 
cient as the cycles with natural-circula- 
tion boilers now being used in modern 
American utilities. To make « genuine 
advance in cycle efficiency it would not 
be sufficient merely to adopt the once- 
through or forced-circulation principle 
for operation at pressures already being 
widely used. A definite step upward in 
pressure and temperature would be 
necessary. 

To appreciate how important an im- 


SEPTEMBER 1954 


supercritical pressures and high temperatures, we need... 


provement in cycle efficiency is, note 
that the yearly fuel bill for any large 
central-station boiler today is usually 
greater than the oviginal installed cost 
of the boiler equipment. Therefore any 
increase in cycle efficiency represents 
a worth-while amount of money. 

In view of this, B&W decided about 
1948 to step up its research on super- 
critical-pressure operation. Advances in 
metallurgy indicated that temperatures 
of 1100 F and higher would soon be 
feasible. Heat-rate studies were made 
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940-F steam at 550,000 Ib per hr with reheat to 910 F 


for various cycle combinations. Fig. 11 
shows the effect on the net over-all 
plant heat rate of increasing the pres- 
sure for various temperature levels with 
one and two stages of reheating. These 
curves show clearly why increases in 
pressure must have corresponding in- 
creases in temperature if improvement 
in efficiency is to be worth while. For 
example, at a temperature level of 1050 
F very little gain results from increas- 
ing the pressure much above 3000 psi. 
(Continued on next page) 
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When the temperature is raised to 
1200 F, and particularly when adding 
a second stage of reheating, the pres- 
sure can be increased profitably to 5000 
psi or higher. The over-all net heat rate 
of the best subcritical pressure unit 
now building is about 8800 Btu per 
kwhr. Fig. 11 shows this can be reduced 
to 8100 Btu per net kwhr by raising the 
pressure to 4500 psi and the tempera- 
ture to 1200 F with two stages of 
reheating. About half of this improve- 
ment is due to the increased tempera- 
ture and the additional stage of reheat- 
ing, while the other half is due to in- 
creased pressure. 

The saving of 700 Btu per net kwhr 
is equivalent to an investment saving 
of about $13 per installed kw in terms 
of the fuel cost based on today’s aver- 
age price. This illustrates the large po- 
tential savings involved in this super- 
critical development. 

Pilot test unit. In view of the possi- 
bilities indicated by these studies, B&W 
decided late in 1951 to build a rela- 
tively small pilot unit to operate at 5000 


78 


SUPERCRITICAL GENERATOR continued 


ENGINEERING AND MANAGEMENT SECTION 


Outlet 


Tubes God. x 
carbon molybdenum stee/ 


- Section BB 


i 6-4". 


1 Supercritical test unit 

uses single tube with 
inlet at furnace wall run- 
ning up to outlet at stack 


q— 
1 One-sixth scale model 

of Philo cyclone fur- 
naces helped to design the 
full-scale steam generator 


1 Enthalpy of steam and 
water at constant 
pressure rises whenever 
the temperature increases 


...commercially applicable once-through steam generators 


psi at its Alliance Research Center. 
Then actual experience and answers 
could be obtained for many of the con- 
ditions that would be encountered in 
the design and operation of a super- 
critical-pressure unit. The pilot plant is 
shown on page 73. 

This equipment was started up in 
March 1953 and has been in operation 
most of the time since, The space taken 
up by the water-conditioning equip- 
ment is much greater than that used 
by the steam generator and its control 
instruments. The most advanced equip- 
ment in the way of demineralization, 
deaeration, instrumentation and control 
are installed on this unit. This is in- 
dicative of the emphasis and impor- 
tance placed on proper water condi- 
tioning for this type of cycle. 

Fig. 12 shows a section through the 
steam-generating unit. This consists of 
a single tube, running along the walls 
of a brick-lined gas-fired furnace and 
then forming a convection section with 
parallel flow of the gases and the fluid. 
Several important features of design 
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and operation have been explored with 
this unit during the past year. These 
include such things as (1) properties 
of the fluid (2) pressure-drop charac- 
teristics with variations in mass flow, 
pressure and temperature (3) response 
characteristics and the control required 
(4) heat-transfer rates of the fluid film 
(5) water-conditioning requirements 
and studies in conjunction with Amer- 
ican Gas & Electric engineers. Informa- 
tion so far obtained on this pilot unit 
has been invaluable in carrying out the 
design of the first full-scale super- 
critical-pressure unit. 

The fluid-film heat-transfer-rate ap- 
paratus is an electrically heated tube 
through which steam from the discharge 
of the once-through unit is passed and 
subjected to varying heat-absorption 
rates, pressures, temperatures and 
velocities to determine the film transfer- 
rate characteristics. This apparatus has 
been tested up to heat-absorption rates 
of more than 600,000 Btu per hr per 
sq ft on the inside surface. This is far 
in excess of anything that would be ex- 
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Using all the development work since 
1916, extensive investigation and con- 
sideration of the type of steam genera- 
tor best suited for supercritical-steam 
conditions had been going on for more 
than three years prior to May 1953. A 
rather effective way of showing the 
differences between subcritical and su- 
percritical conditions is given in Fig. 
14. This shows the heat content or 
enthalpy of H,O for various pressures 
and temperatures. 

Consider a 2300-psi unit with 1050-F 
steam temperature and 1050-F reheat 
with 500-F feedwater. On such a unit 
20% of the heat absorbed is used for 
the sensible heating of the feedwater to 
saturation temperature, 32% for latent 
heat needed to evaporate the water, 
33% for superheating the steam and 
15% for resuperheating the steam. 

On such a unit, if no economizer were 
installed, and all the sensible heating 
and evaporation of water were done in 
the furnace walls, the products of com- 
bustion would have to give up heat 
from the adiabatic temperature down 
to a furnace-exit gas temperature of 
2200 F. Superheater and reheater would 
further cool gas from 2200 to 800 F. 


Supercritical steam generators call for design ingenuity to meet their problems 


If an economizer were installed, how- 
ever, to do all the sensible heating after 
the superheating and reheating, only 
sufficient evaporating surface would be 
needed in the furnace to cool the prod- 
ucts of combustion from adiabatic tem- 
perature to 2850 F. Of course, from a 
slagging standpoint, such a furnace-exit 
gas temperature is far in excess of 
what could be handled satisfactorily in 
a coal-fired unit. This then would call 
for some type of radiant superheating 
surface or other means to lower the gas 
temperature entering the convection 
section to acceptable levels from a 
slagging standpoint. Naturally, there 
are variations between these two limits 
of 2200 and 2850 F depending on 
amount of sensible heating of water 
done in an economizer. 

Again referring to Fig. 14, consider 
the case of a cycle for 4500-psi and 
1150-F steam with two stages of reheat, 
one to 1050 F and one to 1000 F with 
525-F feedwater temperature. Here, 
19% of the heat absorbed is used for 
sensible heating of the feedwater to 
the critical temperature, 705 F. There 
is no longer any latent heat for evapora- 
tion. Sixty percent of the heat absorp- 


tion goes for superheating the steam 
above 705 F and 21% for the two 
stages of reheating. There is no prob- 
lem of obtaining constant high steam 
temperatures over a wide range in load 
since there is no fixed point of surface 
where superheating begins. It is merely 
necessary to control the firing rate in 
relation to the feedwater flow rate to 
get the temperature desired. 

The problem which now becomes 
paramount, however, is one of keeping 
the tubes that line and cool the com- 
bustion chamber at a low enough tem- 
perature and stress level over the en- 
tire range of load so they will give 
reliable troublefree operation. This re- 
quires the fluid in the tubes surround- 
ing the combustion chamber to be as 
low in temperature as possible and the 
film transfer rate between the fluid and 
tubes to be as high as possible. 

The fluid best meeting these specifi- 
cations is the sensible heating state of 
the water.-Using the full 19% of the 
heat to bring the water up to 705 F 
means that the gas temperature in this 
zone can only be cooled from adiabatic 
down to 3150 F, while heating the water 
from 525 to 705 F. 


perienced in a commercial steam gen- 
erator fired with conventional fuels. 
Philo supercritical unit. In May 1953, 
American Gas & Electric Co, The Bab- 
cock & Wilcox Co, and General Electric 
Co decided to proceed with the build- 
ing of a commercial coal-fired super- 
critical-pressure unit to be installed at 
the Philo Plant of the Ohio Power Co 
on the American Gas and Electric sys- 
tem. This installation has been de- 
scribed by Philip Sporn in an article 
in Electrical World, June 29, 1953, and 
in Power, pp 84-85, Sept 1953. 
Because of the pioneering involved 
and the many untried features through- 
out the entire installation, it was de- 
cided to limit its size to as small a 
unit as possible, while still being com- 
mercially practical and making efficient 
use of the reheat cycle. With these con- 
ditions in mind it was agreed that the 
size of the unit would be about 125 mw. 
Using design factors in accordance 
with the ASME Boiler Construction 
Code, the design pressure of 5000 psi 
for the steam-generating equipment and 
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An intensive development program has 


the steam piping, and the temperature 
of 1150 F for the high-pressure steam 
were determined by the thickness lim- 
itations of conventional tubing made of 
austenitic steels for which a reasonable 
amount of operating experience was 
available. 

A single stage of reheat to a tem- 
perature of 1150 F was originally con- 
templated, In view of the unknowns 
involved in the first reheat stage of the 
turbine, however, it was agreed to use 
a first reheat temperature of 1050 F 
and to add a second stage of reheating 
to 1000 F to obtain the equivalent heat 
rate. Feedwater temperature selected 
was 525 F. Fig. 11 shows the net plant 
heat rate for the installation is expected 
to be about 8500 Btu per net kwhr, de- 
pending on the vacuum obtained in the 
condenser. 

Universal pressure design. It was 
evident to all those involved in the de- 
sign of the Philo installation that the 
cyclone furnace, in addition to its many 
other attributes, was ideally suited for 
this application. It assures the complete 


assessed problems... 


combustion of the fuel, whether coal, 
oil or gas, in about one-twentieth of the 
furnace volume ordinarily needed for 
the complete combustion of pulverized 
coal. Because of the small amount of 
cooling required to line this small com- 
bustion space, the gas temperature 
leaving the cyclone furnace is higher 
than 3200 F. Furthermore, by using a 
full stud covering on the primary fur- 
nace surfaces, and by recirculating a 
relatively large quantity of cooled prod- 
ucts of combustion to rapidly cool the 
combustion gas immediately after it has 
passed the slag discharge zone, it is 
possible to keep the heat absorption 
rates reasonably low on the surface be- 
ing used for superheating, reheating. 
A one-sixth-scale model of the cyclone 
furnaces for Philo and the mixing 
chamber between the furnace and the 
convection surface was set up at the 
Alliance Research Center to determine 
the best way to introduce and mix the 
recirculated gas with the products of 
combustion, Fig. 13. 
(Continued on next page) 
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...and set the stage for design of the first full-scale unit 


After many trials, a satisfactory ar- 
rangement was developed. This gives 
rapid cooling of the combustion gas 
and equalized gas velocities and tem- 
peratures entering the convection sec- 
tion. In July 1953 its adoption was 
decided on. From then en, the actual 
detailed design and fabrication of the 
steam-generating equipment has pro- 
ceeded steadily. 

Fig. 15 shows a section through part 
of the Philo Station where No. 1 unit 
is being removed and the new super- 
critical unit No. 6 will be installed. It 
will use the same building, foundations 
and much of the original steel work. 

No. 1 unit was ordered in 1923 and 
was one of the first reheat units in this 
country. It generated 40 mw at a heat 
rate of 14,000 Btu per net kwhr. Here 
is a vivid picture of the progress made 
by the utility industry over the last 30 
years. Three times the kw generating 
capacity is being installed in the same 
space with a 40% reduction in the 
amount of fuel required per net kwhr. 
This is one of the many striking ex- 
amples of what makes America tick. 

As indicated above, the feedwater 
enters one of the three cyclone furnaces 
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and flows in series through each one 
and through the primary furnace wall. 
It then flows through the relatively cool 
primary superheater section, through 
the walls of the mixing chamber, and 
finally through the secondary super- 
heater platens and convection zone. The 
two reheat sections are in series along- 
side the primary superheater and cover 
approximately two thirds of the width. 
The recirculated gas, taken from the en- 
trance to the air heater, is reintroduced 
into the bottom of the mixing chamber 
just above the slag screen. The products 
of combustion pass through the air 
heater to the stack. 

For the first time in history, there is 

.ore tonnage of alloy-stee]l tubing than 
of carbon-steel tubing in the steam 
generator. 

During the development of this unit 
many special design considerations 
have had to be decided without the 
benefit of prior commercial experience. 
The test work at the B&W Alliance 
Research Center has, of course, been 
invaluable in helping to reach many of 
these decisions. 

A most important key to the success- 
ful operation of this equipment is water 
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conditioning. The indications are that 
it will be possible to obtain satisfactory 
water conditions by using practical 
equipment and operating methods. This, 
however, will require a high level of 
supervision during operation. 

Some of the many new factors in- 
volved in this development are: 

1. Heat distribution. 

2. Close tube-thickness tolerances. 

3. Sensitivity of response to changes 
in operating conditions. 

4. Suitable support to take care of 
variations in tube temperatures. 

5. The many requirements of start- 
ing up and shutting down, including 
shock on hot headers and steam piping 
and selection of satisfactory materials. 

6. Welding and other fabrication 
techniques. 

It is expected that the Philo unit will 
be ready for operation some time dur- 
ing the first part of 1956. 

The sponsors of this initial commer- 
cial installation at Philo are proceed- 
ing with confidence and with firm op- 
timism in the future of supercritical 
pressure and higher temperature for 
further improving the efficiency of gen- 
erating electricity. 
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If plant switchgear is modern now, here are 6 ways 


to expand your... 


Electrical distribution system... 


using existing gear 


1 Splitting bus reduces available 
short-circuit current value 
Reactor tie holds duty on present 
switchgear within rating 


Transformer ties new gear, at a 
higher voltage, to present gear 


Unit subs, close to load centers, 
step down the primary voltage 


Synchronizing bus ties the split 
sections through reactors 


ac 


6 Duplex reactors divide current 
sources, throttle fault amperes 
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By H N HICKOCK, 


Industrial Engineering Section 


General Electric Company 


& To HANDLE anticipated load growth 
safely in the coming years, many indus- 
trial plants will be forced to expand 
their present electrical distribution sys- 
tems. In a sizable number of such plants 
the existing switchgear will be quite 
modern and adequate within its rating. 
Hence, the problem becomes one of ex- 
panding by integrating present gear 
into the new and enlarged setup. 
Where additional motor load, along 
with increased electrical capacity from 
the supplying utility or plant genera- 
tors is tagged onto a distributed system, 
the available short-circuit current in- 
creases. Both the increased capacity of 
source and the added motor loads con- 
tribute to this larger available short- 
circuit current. When the value of 


available short-circuit current climbs be- - 


yond circuit breaker and fuse ratings, 
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you are inviting major trouble. If a 
breaker attempts to interrupt a fault 
current beyond its rating, an explosion 
may result. 

Old switchgear. Where switchgear is 
of old open design it is due for re- 
placement regardless of the proposed 
expansion. Such plants have a simple 
distribution design problem since it 
boils down to laying out a new, larger 
system taking full advantage of mod- 
ern techniques and materials. 

In this article, however, we are con- 
sidering the plant with modern metal- 
clad switchgear that. is perfectly satis- 
factory within its rated limits. Such a 
plant should consider one or more of 
the six methods proposed: split bus, 
reactor tie, transformer tie, unit sub- 
station, synchronizing bus, duplex re- 
actor, as shown at left. Turn page 
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ELECTRICAL DISTRIBUTION continued 
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Which method to select hinges on 
many factors: What is best utilization 
voltage for the added equipment? What 
additional expansion can be expected 
during plant life? What is loss per hour 
if an electrical outage occurs? How 
much does good voltage regulation mean 
to the system? 

Split bus. By far the simplest way of 
reducing short-circuit duty on an ex- 
isting bus is to divide that bus into one 
or more parts. Such division should be 
made so reactance will be added be- 
tween each section and the source, lim- 
iting the fault-current duty on each bus 
section to the desired level. Such re- 
actance between parts of the original 
bus may be added in the form of re- 
actor, transformer, or cable impedance. 
Cable impedance may be added or may 
already exist, but it is not being used 
advantageously to help lower short- 
circuit duty. 
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SPLITTING BUS is simplest method to reduce short-circuit 
duty. Small plant, left, used this technique when adding _ plant, 
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at right, 


Splitting the power source and introducing circuit impedance are two 


In many plants the bus-splitting 
scheme is used in conjunction with 
some other method as discussed further 
on. But there are many plants where it 
can be used alone. 

On low-voltage systems cable reactance 
is generally quite high per kva carried. 
Multiple cables usually run from the 
incoming source to the main bus. By 
dividing the bus and incoming cables as 
in Fig. 1, left, you can get twice as 
much impedance between the source 
and each bus section as before. At the 
same time there will be four times the 
original source-to-bus impedance be- 
tween the now separated bus sections. 
This is important in calculating the 
contributing short-circuit current from 
motor loads. 

This added impedance gained by 
splitting the bus and feeder cables may 
be sufficient to allow adding short-cir- 
cuit contributing loads and yet remain 


new motors, holding duty within switchgear rating. Large steel 
split bus to add a 5000-hp motor load 


within the duty limit of present switch- 
gear. In case illustrated, Fig. 1, this 
technique reduced fault duty from 50,- 
000 to 25,500 amp, thus making room 
for additional motor load. But you can’t 
go too far in adding load. Theoretically 
many times the original kva in motors 
could be added before the interrupting 
duty is again raised to the switchgear 
limit. However, from a practical stand- 
point, voltage drop and accompanying 
power loss plus thermal limitations of 
cable will limit the increase. 

On somewhat larger systems, Fig 1, 
right, this method can sometimes be 
used when two transformers feed a bus, 
both operating continuously and in par- 
allel. By splitting the bus and having 
one transformer supply each bus sec- 
tion, the short-circuit duty is decreased 
on each bus so new load can be added. 
This point is illustrated above, using a 
steel mill as an example. 
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REACTOR TIE between new and existing switchgear limits 
duty on the present gear to within its interrupting rating 


TRANSFORMER TIE, similar to reactor, joins new and exist- 
ing switchgear but with new gear at a higher-voltage level 


practical ways to limit possible short-circuit currents to safe values 


Splitting the bus to lower the short- 
circuit duty and permitting more load 
is least costly of all methods. It re- 
quires minimum work to rearrange the 
circuit and calls for little or no addi- 
tional space other than that for equip- 
ment needed to handle new _ load. 
Though such a technique relieves the 
problem of insufficient short-circuit ca- 
pacity, there is often little spare thermal 
capacity in cable or transformers to use 
for new loads. This may be aggravated 
further when the bus is split since only 
half of the available power connects to 
Should the demand 
factor on that section go up, that bus 
may run into thermal troubles. Motor 
starting may also present a problem on 
a split bus. In addition, you may meet 
up with light flicker if power and lights 
are taken from the same bus section. 

For these reasons this method is often 
used in conjunction with a transformer 


each bus section. 
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tie or synchronizing bus. However, if 
these are not sizable objections in your 
plant the split-bus method is a sound 
solution to your problem. 

Reactor tie. Where a system is to be 
expanded at the existing voltage, the 
reactor-tie method is a relatively simple 
Here 
the existing switchgear ties into the new 
through a sized to 
limit duty on existing gear to its rating 
or below. Old switchgear is used intact, 
Fig. 2, when system is expanded. Quite 
frequently this method is adopted in a 
plant having light-duty 50-mva 2.4-kv 
switchgear, 


way of accomplishing your goal. 


switchgear reactor, 


which very quickly reaches 
its limit when load is added. 
Advantages of a reactor tie boil down 
to its low first cost, plus ability to adapt 
existing switchgear with little modifica- 
tion. This method is generally applied 
where new loads are physically close 
to existing loads and new motor loads 
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in size to existing motors. 
This similarity in motor size strongly 
suggests that the expansion be at the 
same voltage level. 

Disadvantages: 


are similar 


There is some power 
loss in the reactor and more expense 
than with the split-bus method, since a 
breaker, reactor and bus duct must be 
added. 

Transformer tie. Here existing switch- 
gear joins to a new lineup of switch- 
gear at a higher voltage and _inter- 
rupting level through a_ transformer, 
Fig. 3. The plant serving as an example 
wanted to add 1500 hp in motors. It is 
apparent that a new generator of pos- 
sibly 1875-kva capacity would be re- 
quired to help power the new load. To 
180-v switch- 
having an interrupting rating of 
75,000 amp, would increase the duty to 
86,000 amp, or about 15° over the safe 
limit. Solution here was to seleet switch- 


add this load to existing 
gear, 
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ELECTRICAL DISTRIBUTION continued 
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gear at a higher voltage, 4160 volts, and 
connect existing 480-v gear to the new 
bus with a 1500-kva transformer. 

New gear at 4160-v with 250-mva 
rating had an interrupting duty of only 
40,000 kva with the new generator and 
loads on it. This left room for further 
expansion. Existing 480-v switchgear 
now has its duty increased to 67,000 
amp, and within the breakers 75,000- 
amp rating, because of the transformer 
that was added. 

Transformer tie generally costs more 
than the preceding two methods. But 
it allows the plant to expand up to 
eight or ten times its previous size, 
which is not uncommon over a long 
period of time. One obstacle is often 
met in considering this method: the 
plant engineer may feel a higher-voltage 
system is more hazardous than existing 
low voltage. This is particularly the 
case if the plant is considering going 
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UNIT SUBSTATIONS are core of most industrial-plant expan- 
Secondary sides often connected through breakers 
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Carrying high primary voltage direct to load-centered unit substations 


from a low or 600-v system to a medium 
or 4160-v class of equipment. 

Actually this thinking is erroneous 
since all modern switchgear is metal- 
enclosed to prevent normal contact with 
energized parts. Repair and mainte- 
nance work is done when the switchgear 
is de-energized. The National Electric 
Code backs this up since it permits volt- 
ages up to 15 kv inside of buildings. 

Unit substations. The most popular 
method of expanding industrial power 
systems today is with unit substations 
bringing high voltage close to new 
loads, Fig. 4. This technique is used 
most often when the new load is remote 
from existing loads. Such is the case 
when there is an addition to an existing 
building or plant area. It is most widely 
applied to systems having utilization 
voltages in the 600-v class. 

Using unit substations, the existing 
switchgear remains as is. Thus there is 


SYNCHRONIZING BUS scheme suitable when generation, 
utilization voltage is same and higher voltage not feasible 


no danger of increasing its duty. Big 
advantage is in savings in cable, re- 
duced power loss, voltage regulation. 

Synchronizing bus. Where utilization 
and generation voltage are the same, 
and it is not feasible to go to a higher 
voltage, consider a synchronizing bus. 
This is installed as shown in Fig. 5. 
Existing bus is sectionalized; then all 
bus sections are connected through re- 
actors to a common bus. Hence, inter- 
rupting duty is greatly reduced on 
existing breakers. Furthermore, this 
installation allows adding new loads and 
additional incoming capacity. Power is 
automatically transferred between bus 
sections if normal source of power to 
one section fails. 

With a synchronizing bus, further 
expansion is almost unlimited. How- 
ever, keep in mind that it is usually not 
possible to put breakers directly on the 
synchronizing bus since the interrupting 
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duty on it is much higher than on the 
If this method is used, 
take care not to establish loop feeders 
from one bus section to another that 
might bypass the reactors. 

This method of system expansion is 
flexible and the primary source of 
power for any bus section can be taken 
out of service for maintenance, inspec- 
tion, or when it is not economical to 
have it operating at light load. Where 
normal feed to a section is killed, that 
section will then be automatically fed 
by other power sources through the 
synchronizing bus. 

This arrangement is most frequently 
found in industrial power plants having 
large systems in the medium-voltage 
class where 500,000-kva switchgear is 
the highest rating manufactured with- 
out going to station-type gear. Such a 
system sectionalized to 
under that gear rating for the plant. 


section buses. 


must be stay 


SEPTEMBER 1954 


DUPLEX REACTOR can be used on systems with large power sources compared 
to their utilization voltage. Reactors divide such sources, throttle short-circuit amp 


proves most popular when expanding today’s plant distribution systems 


There are a few disadvantages: space 
required for the synclirenizing bus, 
power loss in reactors, voltage regula- 
tion on a bus section getting power from 
another section. 

Duplex reactors. Where systems have 
large power sources compared to their 
utilization voltage (example: adding a 
10,000-kva generator to a 2400-v bus), 
a duplex reactor scheme may be the 
answer. Here the new generator, plus 
the motors on the bus, gives a momen- 
tary duty of 70.000 amp when only 
60,000-amp breakers are available. It 
may also be used where utility or plant- 
generated power is brought into the sys- 
tem at current values above available 
breaker’s continuous current ratings. 

Like the synchronizing bus method, 
duplex reactors are generally used 
where there is a heavy concentration 
of load: (1) in the power house (2) 
where plants generate their own power 


Design tips for 
electrical expansion 


P High distribution voltage 
close to load cuts 
cable costs and gives you 
better voltage regulation 


carried 


Pm Avoid double - voltage 
transformations: say, 13,800 
to 4160 to 480. Savings can 
run to 10% per kva of trans- 
former capacity 


system simple and 
you'll reduce operating er- 
rors and initial cost 


Pm Use reactance, if neces- 
sary, to hold _ interrupting 
duty within the range of the 
existing switchgear 
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(3) where utilization and generation 
voltage is the same and there is a large 
load best served at the same voltage. 

A duplex reactor is simply a center- 
tap reactor used to divide current 
sources and throttle magnitude of fault 
currents, Fig. 6. 

System design. Methods described 
in this article are flexible tools for the 
designer of industrial-power distribu- 
tion systems. In many plants, two or 
more of these methods may be used to 
arrive at the best way to expand the 
system, yet make use of present switch- 
gear. 

Keep in mind that a plant expansion 
need not all be made at the same time. 
Frequently expansion can be handled 
on a step-by-step basis as money is 
available. However, the first step is to 
draw up a plan or one-line diagram of 
what the ultimate system is to be. Then 
(Continued on page 192) 
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CONDUCTOR GEOMETRY, working voltage have pronounced 


effect on corona. Round corners on high-voltage conductors help 


EFFECTIVE SPACING of fuse holder in potential transformer 
was increased with Bakelite clamps in place of metal flanges 


Corona-free switchgear: bigger factor 


Making switchgear corona-free is ordinarily a manufacturer's 


problem. But when gear is revamped on the job during a plant 


expansion, follow these design tips to keep out of trouble 


By CARL E MERCIER, Switchgear Dept, Allis-Chalmers Manufacturing Company 


®& IN SIMPLE TERMS, corona may be de- 
fined as ionization of the dielectric 
material surrounding a conductor. It 
occurs when the insulating material is 
overstressed by high voltage. In switch- 
gear, corona is most likely to be found 
in the air adjacent to high-voltage buses, 
bushings, and other locations where 
small air gaps are present. 

Corona troubles. Corona can be de- 
structive. It produces oxygen in the 
free state in addition to various nitrogen 
compounds that readily attack lead- 
covered cable. In time, the lead cover- 
ing may powderize into lead oxide and 
basic lead nitrates. Copper and silver 
are also attacked. 

Corona can be particularly serious on 
silver-plated contacts where corrosion 
may increase contact resistance, caus- 
ing excessive heating. With moisture in 
the air, corona produces nitric and 
nitrous acid. These acids not only cor- 


86 


rode most metals, but also rapidly de- 
teriorate insulation. High temperatures 
or hot spots produced by corona speed 
up insulation aging process, in turn 
lowering dielectric strength. 

Corona brings about other bad ef- 
fects. If present in switchgear, it pro- 
duces an undesirable high-frequency 
signal, which may travel long distances 
interfering with radio, communication, 
and television reception. Further, since 
corona is at random frequencies, it is 
difficult to filter it from transmission 
lines. Only sure solution known today is 
to eliminate the corona source. So mod- 
ern switchgear designers use extreme 
care in designing switchgear bus and 
other high potential components. 

As indicated in the box on facing 
page, there are five practical methods 
of eliminating corona; increase spacing, 
improve geometric configuration, pro- 
vide shielding, improve voltage distribu- 
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tion, eliminate air gaps—electrically or 
mechanically. 

Increase spacing. First logical step 
to eliminate corona in uniform electro- 
static field is to increase air gap. Thus, 
applied voltage won’t exceed air gap’s 
critical gradient. This may be difficult 
where design fixes spacing. Often the 
air gap can be increased by decreasing 
amount of solid insulation. 

Where quantity of insulation is re- 
duced it generally means adopting a 
new insulation with higher dielectric 
strength. Here’s a good rule: Use only 
enough solid insulation to adequately 
insulate at test voltage yet maintain an 
air gap sufficient for high corona level. 

Where the electrostatic field is not uni- 
form—adjacent to sharp edges, corners, 
and small cylindrical high-voltage ter- 
minals—it is good practice to add air- 
free solid insulation. Even though this 
decreases the air gap, corona level is in- 
creased because of greater effectiveness 
of the solid insulation in high-stressed, 
nonuniform fields. 

Geometric configuration. Space lim- 
itations often make it impossible to 
increase air gap for plane surfaces or 
to add insulation around high-voltage 
conductors where the field is nonuni- 
form. Here switchgear designers resort 
to other methods of decreasing dielec- 
tric stress. One way is to change geo- 
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J 
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bus-bar cover assures high corona level 


as plant voltages continue to climb 


metric configuration of the device. 
Sketch above shows effect of a geometri- 
cal change on an air gap. Remember, 
dielectric of solid insulation is de- 
termined more by its volts-per-mil rating, 
whereas air-gap strength is to a greater 
degree affected by conductor geometry. 
Often minor configuration changes re- 
sult in major improvements in corona 
ievel. Good design practice rounds off 
sharp corners that might undergo high- 
voltage stress. 

Shielding jis still another way of elim- 
inating corona. Shields are placed over 
conductors having high stress points. 
Usually geometric correction is less 
costly; shielding is adopted where suit- 
able shapes are impractical. Typical 
would be the high-corona-level T joint 
for switchgear using a special design 
shield, above. These T sections are on 
main buses of switchgear units. Shield 
is placed over T section to eliminate 
high-stress points at threads and cor- 
ners of hardware. Shield is used with 
a_ high-dielectric-strength boot. This 
shielding raises corona levels from 23 
to 36 ky. 

It may be practical and profitable to 
use shields on old design switchgear 
having low corona level because of poor 
conductor geometry. But to make the 
skield effective you may have to tie it 
electrically to the conductor. 
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5 ways to eliminate 
corona in switchgear 


1 Increase spacing by using high- 
dielectric strength insulation and 
increasing the air gap 


Check conductor geometry where 
air gap can’t be changed. Often 
a change in shape does the trick 


Use shielding over high-stressed 
conductors where it’s not prac- 
tical to use suitable shapes 


4 Dielectric constant of insulation 
in series with air gap has pro- 
nounced effect on voltage stress 


Reduce high-stressed air gaps 
either mechanically or electrical- 
ly (photo above, right) 


Low dielectric constant. Complicated 
configurations can usually be broken 
down into an equivalent circuit. 

Dielectric constant for insulation, in 
series with an air gap, has a pronounced 
effect on voltage distribution. For a 
given air gap in series with a solid 
insulation, an insulation that has a low 
dielectric constant is preferred in or- 
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der to keep the air stress to a minimum. 

Where a series insulation circuit con- 
sists of a solid dielectric and an air gap, 
the lower the dielectric constant of the 
solid insulation, the lower the air-gap 
stress. And, conversely, the higher the 
dielectric constant of solid insulation, 
the higher the air-gap stress. 

Eliminating air gap. Since corona 
usually occurs in air gaps adjacent to 
high-voltage conductors, it can be elim- 
inated by mechanically eliminating the 
air gap. This can be done by filling 
the air gap with high-strength air-free 
insulation, such as transformer oil, cast- 
ing resin, sealing compounds. To assure 
air-free bonds, insulation should con- 
form to terminal surfaces bordering the 
air gap. Example: high-voltage pot- 
heads and current transformers filled 
with compound. Casting resins are ideal 
for filling air gaps. 

Where high voltage exists across 
small air gaps, suspect corona. If both 
surfaces bordering air gap are of equal 
voltage, this gap is electrically elim- 
inated. This can be done by lining both 
surfaces with metal foil or conducting 
paint. photo above, and then connecting 
these coated surfaces electrically. When 
using this method, terminate ends of 
metal foil or semi-conducting paint to 
eliminate corona at edges. To do this 
apply insulating filler over these edges. 
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6 COAL FEEDERS for boiler No. 2 are at left in center aisle between boilers. 


Air- 


control drives for primary-air butterfly valves are adjacent to the feeder motors 


1920, 


world-famous Rouge Power 


Since construction in 


Plant has consistently taken 
the lead in pioneering more 
efficient industrial power. In 
this article two project engi- 


neers tell... 


BLAST-FURNACE-GAS supply to one corner burner. Control drive, center, operates 
dampers in the gas lines to prevent flashbacks. 


Same setup in all four corners 


‘How we engineered Ford’s biggest 


& Movernizine industrial-power facilities has come in for 
its full share of discussion at recent technical-society meet- 
ings—and for good reason. Production costs continue to rise. 
Management wants to reduce costs, or at least hold the line 
where and when it can. So when smart engineers give the 
dollars-and-cents facts to management, the decision to mod- 
ernize becomes a matter of simple arithmetic. 

To the Ford Motor Company such procedure isn’t exactly 
new. In fact, it’s something of a tradition. Since construc- 
tion of the Rouge Power Plant in 1920, Ford engineers have 
replaced or are replacing all except one of the original boil- 
ers—nearly quadrupling original capacity. All this accom- 
plished within the same floor space occupied by the eight 
original units! The present program includes (1) replacing 
three low-pressure units with three 600,000-lb-per-hr steam 
generators operating at 250 psi, 650 F (2) installation of dust 
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collectors, flyash and bottom-ash handling equipment for all 
eight units, including 600-ton flyash and 150-ton bottom-ash 
storage silos (3) addition of 200,000-gph hot-lime softener 
system with filters, hot-zeolite softeners, low-pressure boiler- 
feed pumps, and 1,500,000-lb-per-hr deaerating heater. 

The Kuljian Corporation, Philadelphia, has been awarded 
a “turn-key” contract for complete designing, engineering, 
purchasing, construction for the Rouge 1954 modernization 
program. This work is under supervision of J A MacAlarney, 
director, plant engineering office, manufacturing staff of Ford 
Motor Company. In this first of three articles we'll take a 
close look at the steam generators, their associated controls 
and auxiliary equipment. Also, we'll discuss some unusual 
features and solutions to problems that you may be able 
to put to work in your plant. 

Steam-generating unit No. 2. While the steam generated 
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TWIN BOILERS are installed over common watercooled furnace. 
Each boiler connects to common dry drum; separate superheaters 


FORD'S ROUGE POWER PLANT 


Case history of an industrial-power pioneer 
1920 Four 200,000-lb-per-hour boilers. Largest 
built up to that time. First big units to use 
pulverized coal as primary fuel 


Four more units added. Design similar to 
original ones 


1923 
1925 


Peak capacity of four units is boosted to 
500,000 Ib per hr each by lining the orig- 
inal solid-wall furnaces with steam-gener- 
ating and steam-superheating surface. 
Number of burners also doubled 


Two 700,000-Ib-per-hr 1400-psi 750-F units 
replace two original ones. Ford sets new 
record for largest unit installed 


1931 


1936 | Two original units remaining are replaced 

1939} with largest-capacity high-pressure units in 
the world—900,000 Ib per hr, 1400 psi, 
900 F 


Ford embarks on new industrial-power mod- 
ernization program 


1954 


industrial-power modernization’ 


by the high-pressure units is now used solely for the purpose 
of electric generation, the low-pressure units provide steam 
for driving turbo-blowers, process purposes, building heating, 
and other plant uses. Low-pressure steam generator No. 2 
has just been put in service. Designed to operate at 250 psi, 
650 F, the unit consists of 2-drum bent-tube boilers (so- 
called twin boilers) over a common watercooled furnace. 
Each upper drum connects to a common dry drum, which 
in turn feeds separate superheaters. Two economizers and 
two tubular preheaters complete the heat-transfer surface. 

Blast-furnace gas and coke-oven gas, in addition to pul- 
verized coal and oil (future), are burned in a tangentially 
fired furnace from a bank of burners in each corner. Burn- 
ing byproduct gases gives Ford engineers top fuel economy 
from these units. Coke-oven gas is primarily for pilot flame, 
but for warming up and over weekends it also enriches the 
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blast-furnace gas. Gas pressure is regulated so all other 
users in the plant get priority and the boiler house uses sur- 
plus. Maximum steaming capacity when firing blast-furnace 
gas is 500,000 lb per hr. 

Pulverized coal from the existing bin system reaches the 
furnace through 12 feeders, see photo at top of p 88. Two 
primary air fans equipped with inlet-control dampers and 
outlet shutoff dampers deliver primary air to pulverized-coal 
line below each feeder. Maximum steaming capacity when 
burning pulverized coal is 600,000 lb per hr. 

Draft fans. Two double-inlet forced-draft fans, with inlet- 
vane controls and remote-manually-operated outlet dampers 
for low loads, discharge air to a common plenum chamber. 
Two induced-draft fans with inlet-louver damper controls 
deliver flue gas to the base of an existing 168-feet-high steel 
stack. Each boiler emits flue gas through its own stack. 
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ROUGE POWER PLANT continued 
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contro/ drive Orive and rheostot orives orives orives orwes orives 


After considering the alternatives, we decided on air- 
operated automatic combustion control for pulverized-coal 
and blast-furnace-gas firing. Future plans also call for auto- 
matic firing of bunker-C fuel oil. So that system repair or 
maintenance will not affect continuous operation, the con- 
trols may also be manually operated. To see how system 
works, let’s trace out diagram above. 

Pulverized-coal firing. Fuel supply and forced draft are 
steam-pressure responsive through the master controller. F-d 
inlet-vane position is set by steam-flow to air-flow ratio to 
give maximum combustion efficiency. I-d inlet-louver control 
drive follows furnace-draft changes to hold a predetermined 
draft setting at a specific furnace point. 

Variable-speed motor drive on coal feeders regulates coal 
supply. Smart arrangement of feeder starting controls reg- 
ulates so groups of two feeders can fire opposite corners of 
a pulverized-coal elevation at the same time. If current to 
feeder motor fails, a solenoid-operated air pilot valve func- 
tions to cut off primary air to feeder. 

Inlet-damper-controlled primary-air fans are duct-pressure 
responsive to maintain a set pressure regardless of the num- 
ber of coal burners in operation. 

Blast-furnace-gas firing. Because other departments show 
a greater margin of savings with this fuel, the boiler house 
gets only the excess. This is achieved through gas-pressure 
regulation. Setup to control steam pressure, forced draft, 
and induced draft is like pulverized-coal system. It also 
operates same control drives. 

Flow control of blast-furnace gas is through eight 24-in. 
butterfly control valves, each feeding a burner. Here, we had 
to assure a constant pressure before the control valves. Faced 
with a varying gas-supply pressure we hooked up two 36-in. 
butterfly valves, one in each branch feeding the unit. Also, 
a remote-manually-operated shutoff damper next to each 
burner prevents flashbacks. 

Coke-oven-gas firing is by manual adjustment of air reg- 


HOOKUP DIAGRAM shows how signals from primary elements act on combustion controls to maintain efficient boiler operation 


Combustion controls, interlocks yield top boiler efficiency, safe operation 
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contro! valves 


/Remole 


4 


ister based on an orsat reading. One valve automatically 
controls pressure for each bank of coke-oven-gas burners. 

To safeguard operators and equipment we interlocked 
f-d, i-d, primary air, and fuel supply with these steps: 

(1) Failure of both i-d fans stops both f-d fans, leaving 
all dampers and vanes wide open. Failure of one i-d fan 
closes its own inlet louver, stops the paired f-d fan, and 
closes the f-d fan’s inlet vanes. Remaining pair of fans 
automatically adjust to carry their maximum percent of load. 
Fuel-feed rate automatically reduces to match this percentage. 
(2) Failure of any coal-feeder motor interrupts power supply 
to the group of two feeders in which the defective motor 
belongs. If one of the primary-air fans cuts out, its inlet 
louver damper closes and two groups of coal feeders shut 
down. Firing rate then automatically cuts back to a safe 
level. Failure of both primary-air fans takes all coal feeders 
out of service. (3) Cutoff of blast-furnace gas closes all 
gas-flow control valves and energizes an annunciator circuit. 
Also, we can set I-p alarm switches. (4) If coke-oven-gas 
pressure drops below a set value in the burner supply lines, 
this fuel is shut off and an annunciator circuit closed. 

(5) For all fuels: failure of both f-d fans shuts down all 
fuel feeds, one i-d fan, and both primary-air fans. If only 
one {-d fan cuts out, its inlet vanes close, paired i-d fan shuts 
down and its inlet louver damper closes. (6) One of the 
most important functions of a good interlocking system is 
to insure a safe starting sequence. Here’s our scheme: To 
start the f-d fans, either one or both i-d fans must be run- 
ning. If we’re firing pulverized coal, primary-air fans start 
next, and after a 15-sec time-delay relay runs its course, the 
coal feeders start in groups of two. When burning blast- 
furnace gas, fuel-control valves open after f-d and i-d fans 
are operating. (7) We’ve tied primary-air butterfly valves 
to coal feeders so the butterfly valve is open only when the 
paired feeder is running. A time delay holds valve open 15 
seconds after coal feeder shuts down. 
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Meter Byproduct nitrogen purges fuel lines 


Nitrogen being a byproduct at the Rouge plant, we decided 
wonoee to use it for purging the blast-furnace-gas lines. Purging 
poh eabacege these lines is necessary not only for maintenance purposes 
‘ en a but also for snuffing out an occasional flashback in one of 
— werer the blast-furnace-gas headers before any great damage takes 
headers comnection Solano place. A pushbutton panel near the main exit from the boiler 
=  Blesthin . house can operate any of the solenoid valves required to 
ae wae , Diagram shows how five bottles, each containing 300 cu ft 
2-stoge pressure— — of nitrogen at high pressure, are racked and manifolded into 
reducing station a header. Pressure-reducing station cuts back nitrogen pres- 


“To 


Loop 
pod sure to 15 psi in two stages. A 3-way solenoid valve then 
feeds nitrogen through a water loop seal into a branch of 
the blast-furnace-gas main. Each branch has its own rack 
of nitrogen bottles, p-r station, solenoid valve and water 
seal. Water entering the loop seals discharges through the 


Fway 


Wolter 
volveL comection: 


u ‘\ 3-way solenoid valve to the drain. When a solenoid valve is 
oop \ Coke -oven 

seal gos energized, its corresponding loop seal is blown out by the 
7o drain nitrogen. Solenoid is reset manually after it is energized. 


300-CU-FT CAPACITY nitrogen bottles purge fuel-gas lines Coke-oven-gas mains are purged with the same setup. 


Centralized control room 


This nerve center of all major automatic operations serves 
steam-generating units No. 2 and 4. Future plans call for 
a similar setup for units No. 6 and 8. Fully equipped with 
an intercom system connected to operator locations, the con- 
trol-room supervisor gets a complete first-hand picture of the 
entire operation. He has at his fingertips all equipment 
needed to take appropriate action as boiler-room conditions 
vary. We've tabulated, below, instruments on the vertical 
and desk panel for one boiler- and master-control board. 


CONSOLE and VERTICAL panels simplify control operations 


BOILER AND MASTER CONTROL-BOARD INSTRUMENTS 


Vertical-panel instruments 19. Master steam-pressure recorder controller coke-oven-gas burners, coal burners, blast- 


is 20. Bearing-temperature monitor furnace-gas burners 
Unit No. 2 and Master 10. Annunciator panel 
i 1. Steam-flow, air-flow recorder Desk-panel instruments 11. Annunciator reset and test light 
= 2. Feedwater-flow-north, drum-water-level, drum- 12. Burner-tilt control switch 
pressure recorder Unit No. 2 and Master 13. Burner-tilt position indicator 


P 3. Feedwater-flow-south, drum-water-level, su- 1. I-d fan inlet-louver-contro! selector valves 14. Burner-tilt motor-overload indicating lights 

perheater-outlet-temperature recorder 2. F-d fan outlet-damper-control selector va'ves and nameplate 

4. Feedwater-temperature recorder, 3 pen 3. F-d fan inlet-vane control selector valves 15. Master selector valve 
be 5. Air-temperature recorder, 3 pen 4. Dust-collector bypass-damper remote-control 16. No. 2 boiler-rating selector valve 
6. Flue-gas temp recorder, south side, 3 pen valves 17. No. 4 boiler-rating selector valve 
7. Flue-gas-temp recorder, north side, 3 pen 5. Primary-air-fan inlet-damper-control selector 18. Combustion-control-air pressure gage 
: 8. Smoke indicator and recorder valve 19. Coal-firing-rate selector valve 
9. Oxygen indicator and recorder 6. 10-point draft gage, gas pressures 20. Blast-furnace-gas firing-rate selector valve 

‘ 10. Drum-pressure gage 7. Control switch, signal lights, ammeter and 21. 6-point draft gage, burner-windbox and air- 

“ 11. Superheater-outlet-pressure gage nameplate for: i-d fans, f-d fans, primary- heater air p ; 
3 12. Boiler-feedwater-pressure gage, south air fans, coal feeders 22. 3-point draft gage, blast-furnace-gas, fur- 3 
és 13. Boiler-feedwater-pressure gage, north 8. Control switch, signal lights and nameplate nace-draft and primary-air pressures ig 
+ 14. Blast-furnace gas-flow recorder for nonreturn valve, steam-lead gate valve, 23. 4-point draft gage, belies. water level, steam 
x 15. Steam-pressure and temperature recorder secondary-air fans (dust collectors), desuper- Pressure, and t¢ 
. 16. Soot-blower sequential control panel heater pumps, boiler-feed gate valves, boiler- 24. Blast-furnace-gas ‘ealester valves 

ae 17. Electric clock feed bypass valves 25. Steam-temperature valve, desuperheater 

. Steam-header-pressure gage 9. Ignition signal lights and nameplate for: 26. Feedwater-level selector valves 
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ROUGE POWER PLANT continued 
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DRUM water level is held almost constant with this hookup 


Three elements insure right drum level 


Plus or minus °4 in. of normal drum level is held with the 
sensitive 3-element-control system shown at left. Sensing 
methods include boiler-drum level—two elements; steam 
flow from boiler—common element; feedwater flow to boiler 
—two elements. Two separate feed lines, taken from a 12-in. 
loop header serving all the |-p units, are controlled with 
individual feedwater regulators. Hookup drawing shows con- 
trol lines to and from control room. 


PRINCIPAL POWER-PLANT EQUIPMENT—PART |: STEAM-GENERATING UNITS 
Rouge Plant, Power House No. 1, Units No. 2, 4, and 6, Ford Motor Company, Dearborn, Mich. 


STEAM-PRODUCTION EQUIPMENT 


Steam generators, 3 Combustion Engineering, Inc 
600,000 lb per hr, 250 psig, 650 F. Twin boiler: 46,500 sq ft heating 
surface, waterwalls 19,220 sq ft heating surface, 40,400 cu ft furnace 
volume, 320-psig design pressure. Arranged for pulverized coal, coke- 
oven gas, blast-furnace gas, and oil. Superheaters: 2 per unit, rolled- 
joint pendant. Desuperheaters: 1 per unit, steam-assisted spray. Econ- 
omizers: 2 per unit, continuous loop, finned hor tube, ‘4590 sq ft 
heating surface ea. Air preheaters: 2 per unit, one-pass air, tubular, 
25,100 sq ft heating surface ea. Burners per unit: 12 tilting pulverized 
coal, 8 blast-furnace gas, 16 coke-oven gas, 8 oil. Four-corner tangen- 
tial arrangement, including hand-operated air regulators 

Coal feeders, 36 Combustion Engineering, Inc 
Duplex, at outlet of pulverized-coal bunkers, 2% hp, 2000/500 rpm, 250-v 
dc, adjustable-speed motor 

Primary-air fans, 6 .... American Blower Corp 
27,000 cfm, 345 F, 10-in. wg, 1200-rpm constant-speed motor 

$6, 6.66 ...-American Blower Corp 
F-d fans: Constant speed, inlet-vane control, 96,000 cfm, 100 F, 9.1-in. 
wg, 1175 rpm. I-d fans: Constant speed, inlet-louver control, 258,000 
cfm, 475 F, 10.0-in. wg, 585 rpm 

Soot blowers Diamond Power Specialty Corp 
Air operated, sequential from control room, steam blowing. Furnace: 
20 short retracting. Boiler and superheater: 22 units. Economizer: 
8 units 

Desuperheater feed pumps, 2 .......Byron Jackson Co 
Centrifugal, 4-stage, 225 gpm at 375-psi discharge press., 180-F con- 
densate, flooded suction 

Chemical-feed pumps (6) and tanks (2) ‘ Milton Roy Co 
Duplex, 20.8 gph max ea cyl, 525 psig, 70 F, 125-gal steel tank with 
agitator, sodi metaphosphate and sodium-nitrate solution 


INSTRUMENTS AND CONTROL SYSTEMS 
Desuperheater-pump recirculating system } 
Smoke-density recorders, 3 | 
Temperature recorders 

Oxygen recorders, 3 

Draft gages 
Steam pressure and temperature recorder {'"" 
Flowmeters 

Feedwater regulator and control 

Combustion control 

Boiler-instrument panels 

Chemical-feed control system 

Electrical switchgear .... 

Motor starters, 12 .... 


Bailey Meter Co 


Motor-control centers, 5 .... 

Dec circuit-breaker and control panels 
Auxiliary relay panel, 1 

PIPING SYSTEM, UNIT NO. 2 ONLY 


Construction Co 


Clark Controller Co 
Westinghouse Electric Corp 
Allen-Bradley Co 


Fabricated piping Ww K Mitchell & Co 
Hangers, anchors and supports ‘ Grinnell Company, Inc 
American District Steam, Inc 
Moisson Packing & Rubber Co 
Automatic Switch Co 
Beaumont Birch Co 
Chapman Valve Mfg Co 
Coon-De Visser Co 

Crane Co 

Edward Valves, Inc 

Henry Pratt Co 

Henry Vogt Machine Co 
Leatherman & Co 

Ohio Injector Co 
Ruggles-Klingemann Mfg Co 
Schutte & Koerting Co 
Sheffier-Gross Co 


Bailey Meter Co 

Chas F Guyon, Inc 
Coon-De Visser Co 

Crane Co 

Elliott Co, Inc 

Harry W Taylor Co 

I Burack, Inc 

Revere Copper & Brass Co 
Smith-Matthews Foundry Co 
| Taylor Supply Co 
The Parker Appliance Co 
United Conveyor Corp 

W T Andrew Co 

.. Armstrong Cork Co 


Expansion joints 


Pipe, fittings, etc 


Piping insulation 
MISCELLANEOUS, UNIT NO. 2 ONLY 
Mercoid Corp 
Pressure switches R L Deppmann Co 
Welding inspection....Hartford Steam Boiler Inspection & Insurance Co 
Radiographic examination, pipe welds Industrial X-Ray, Inc 
Corrugated siding and louvers W Biddle Walker Co 
Filtered-air system, control room Spitzley-Retemier Sheet Metal Co 


Engineers and constructors........The Kuljian Corporation 
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NUCLEAR-ENERGY STUDY COURSE: NUMBER 3 


Some heavy elements change themselves steadily and spon- 
taneously into atoms of lighter weight. The nuclear-power 


engineer of the future must understand how . . . 


Radioactivity signals nuclear changes 


By HENRY C SCHWENK, Henry Pratt Company 
and ROBERT H SHANNON, United Engineers and Constructors Inc 


& THe 92 ELEMENTs found in nature 
exist in about 300 isotopic forms. About 
10 of these isotopes are known to be 
unstable, and to change or disintegrate 
spontaneously. These are radioactive 
isotopes and the phenomenon is called 
radioactive disintegration or radioactive 
decay. 

The instability that leads to radioac- 
tivity occurs in the natural isotopes of 
the elements with highest atomic weight. 
These elements have the most compli- 
cated nuclear structures. The complex 
relationships between the particles of 
these heavy nuclei lead to the spon- 
taneous emission of radiation with con- 
sequent diminution of the isotope. 

The radiation really is an expulsion 
of charged particles from the nucleus of 
the atom at a definite rate. This leaves 
behind an atom lighter than before, pos- 
sessing physical and chemical properties 
different from those of the original par- 
ent element. This radiation is emitted 
by the element without the addition of 
any energy. 

Only the elements from polonium 
(Z = 84) upward exist in these un- 
stable radioactive forms in nature. The 
elements thallium (81), lead (82) and 
bismuth (83) occur largely in stable 
form with some radioactive isotopes 
present in nature, see table on p 94. 

The elements below thallium are 
stable as found in nature, although ra- 
dioactive isotopes of all the elements 
have been produced artificially by var- 
ious nuclear reactions. Production of 
artificial radioactive isotopes has made 
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important contributions to a variety of 
scientific fields—a subject we will dis- 
cuss later. 

Radiation particles. Whether an ele- 
ment is naturally radioactive or an un- 
stable isotope (produced by various 
transmutation and disintegration proc- 
esses) the radiations emitted are of three 
basic types: (1) alpha particles (2) 
beta particles and (3) gamma rays. 

Alpha particles (a or He+-+) are 
emitted from nuclei of radioactive iso- 
topes at high velocity (2x10® cm _ per 
sec—about 1/10th speed of light) car- 
rying a positive charge. The charge con- 
sists of two positive units and since the 
mass is four times that of a hydrogen 
atom, the alpha particle must be a hel- 
ium nucleus (mass number of 4 consist- 
ing of 2 protons and 2 neutrons). The 
massiveness of these particles, plus their 
velocity gives them the ability to pro- 
duce marked ionization* of any gas 
through which they pass. As the par- 
ticle moves away from the parent isotope 
(ionizing the air through which it 
passes) its energy and speed decrease 
to the point where eventually two elec- 
trons are attracted to the particle and 
convert it into a neutral helium atom, 
Fig. i. Size of alpha particle limits its 
travel in air to a few inches. Actual 
range depends on the medium through 
which the particle moves. Alpha par- 
ticles do not have a very great pene- 


*Ionization of a gas is the breaking up of its mole 
cules into positively- and negatively-charged fragments 
(ions) giving the gas the ability to conduct elec 
tricity This phenomenon is used in most radiation 
detection instruments. 
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Beta particle zooms out of nucleus 
at a speed close to that of light, 
is equivalent to an electron 


trating power compared to other types 
of radiation. Their passage may be 
blocked by any shielding, a few sheets 
of paper or the human skin being un- 
penetrable. 

Beta particles (3 or ,e°) are emitted 
from the nuclei of radioactive isotopes 
at a very high velocity (approaching the 
speed of light). The electrical charge 
(single, negative) and mass of a beta 
particle are same as those of an elec- 
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RADIOACTIVE URANIUM SERIES runs for fantastically long periods and brief spurts of disintegration through 18 elements and 


Require little or no 
shielding. Unable to 
penetrate few sheets 
of paper. Human skin 
will block; but harmful 
if breathed in or emit- 
ted internally from 

| radioactive moterial. 
O particles 


Will be absorbed reodily, 
can cause ionization of 
the skin, producing 
burn. 


Most effective shield- 
ing, lead or other dense 
ekements. Exposure to 
7 rays can be fatal due 
to ionization of body 
tissue which destroys 
body cells. 


tron. They are, therefore, high-speed 
electrons ejected from the nucleus dur- 
ing the disintegration Beta 
particles are much more penetrating 
than alpha particles, requiring consid- 
erably more shielding. The range of a 
beta particle might be a few feet, con- 
siderably more than the inches an alpha 
particle will travel. The fact that a beta 
particle is charged limits its travel to 
the short range. Lack of mass makes 
beta particles weak ionizers of any gas 
through which they pass. 

Gamma rays (7). When an alpha 
or beta particle is expelled from a ra- 
dioactive nucleus the remaining daugh- 
ter nucleus is still in an excited state 
and this the 
form of gamma radiation some 10-'5 


process. 


emits excess energy in 


94 


Relative activity 


Relative time 


Rate of decay of radioactive ele- 
ments is measured by half-life time 


Radiation particles have different 
penetrating powers through shielding 


sec later to reach ground energy state. 
Gamma rays are a form of electro- 
magnetic radiation similar to X rays or 
light rays, but of shorter wave length 
and possessing a very high energy level.* 
These rays are a highly penetrating 
form of radiation. Passage through con- 
siderable thickness of lead or other 
dense materials is required before the 
rays lose enough energy to be consid- 
ered harmless, or to be absorbed. 
Radioactive change. I[n its radioac- 
tive decay, an unstable nucleus seeks 
to attain stability. This decay might go 
through a number of steps, with the 
products of decay (daughter nucleus) 
being unstable and in turn expelling an 


*X rays originate from inner electron orbits; 
rays are emitted from the nucleus. 


gamma 
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Elements that are 
naturally radioactive 


Atomic 
No. Symbol 

81 Tl 

82 Pb 

83 Bi 

84 Po 

85 At 
Rn 


Element 


Thallium 
Lead 
Bismuth 
Polonium 
Astatine 
Radon 


Fr Francium 
Ra 
Ac Actinium 
Th Thorium 
Pa 
U Uranium 


Radium 


Protactinium 


alpha or beta particle and so on, until 
a stable nucleus is formed. The daugh- 
ter nucleus in each case is lighter than 
before and possesses a different set of 
physical and chemical properties from 
the parent element. 

As outlined before, an alpha particle 
= a = He nucleus = .He?+, with an 
atomic number (Z) = 2 and a mass 
number (4) = 4. Thus in any disin- 
tegration in which an alpha particle is 
emitted, the atomic weight of the daugh- 
ter element will have an atomic number 
two less and a mass number four less 
than the parent element. For example: 
Het + op Th?34 

Since radiation emits from the nu- 
cleus and free electrons are normally 
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isotopes before ending up as common, stable lead. Starting with U-238, the series emits total of 11 alpha, 9 beta radiations 


not found in the nucleus, the origin of 
high-velocity beta particles requires 
clarification. There are no electrons as 
such in the nucleus. It is theorized that 
the electrons emitted as beta particles 
must result from the spontaneous con- 
version of a neutron into a proton and 
an electron. The electron is ejected 
while the proton remains in the nucleus 
—a process also accompanied by the 
release of another very small neutral 
particle called the neutrino. 


Neutron —> 


proton + electron + neutrino 


The neutrino is very minute, even 
compared to the electron, Fig. 2. As 
it has no charge, it can pass through 
matter readily and is very difficult to 
detect. Thus the expulsion of a beta 
particle means that the nucleus has lost 
one neutron and gained one proton. Re- 
ferring to Part 2, p 97, August 1954, 
Power, you recall that the mass number 
is the sum of protons and neutrons in 
the nucleus. Therefore, conversion of 
a neutron to a proton makes no differ- 
ence in the mass number. The addi- 
tional proton in the nucleus does, how- 
ever, the atomic number by 
one. Using the symbols of Part 2: 


increase 


mass number atomic 
weight ) 

atomic number (number of pro- 
tons in the nucleus) 


A-Z = number of neutrons in nucleus 


(approx 


Thus for a nucleus containing Z pro- 
tons and A-—Z neutrons, the expulsion 
of a beta particle means the nucleus will 
have Z + 1 protons and (A—Z)-—1 neu- 
trons. The mass number that represents 
the number of protons and neutrons re- 


SEPTEMBER 1954 


mains unchanged (A—Z-1) + (Z +1), 
while the atomic number increases by 
the value of one. 


907 A734 > e° 91 Pa?34 


In other words, an isotopic form of 
another element with the same mass 
number as the parent element is formed. 

Rate of radioactive decay. The dis- 
integration of a radioactive element pro- 
ceeds spontaneously at a definite rate. 
In a given radioactive element, there is 
a definite probability for the decay of 
each nucleus present at any moment. It 
is not known which individual atoms 
will disintegrate, only that in a given 
time a definite percentage will. This 
probability of decay is a specific prop- 
erty of any given radioactive element. 

Decay proceeds exponentially with 


time: the rate of disintegration is pro- 
portional to the number of atoms pres- 


ent at that time. As the number of 
atoms present changes because of de- 
cay, the rate of decay also changes. 

A constant generally used to measure 
the decay rate is called the half life of 
the radioactive element. It is the time 
needed for any given amount of radio- 
active substance to decay to half of its 
initial value. Half lives range from 
10-® seconds for the most unstable ma- 
terials to 10!° years for those only 
slightly unstable. The exponential de- 
cay curve for a radioactive material 
appears as in Fig. 4. A given amount 
of material decays to half its original 
value in 1 sec, and to half (14 of orig- 
inal value) of that value in another sec- 
ond, and to half (1% of original value) 
of that value in another second, and 
so on. Thus the half life is a constant 
time value, during which any given 
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amount of a radioactive substance loses 
one half of its activity. 

Radioactive series. The 40 or so dif- 
ferent radioactive elements found in na- 
ture fall into three distinct families 
known as the (1) thorium series (2) 
uranium series and (3) actinium series. 
The thorium series starts from thorium, 
the uranium series from one isotope, 
U-238, and the actinium from 
another isotope, U-235. The final prod- 
uct of each series, after a series of alpha 
and beta particle emissions is a stable 
isotope of lead. 

Chart, above, shows the uranium 
series starting with long-lived U-238. 
primary isotope of natural uranium 
(99.3%). The parent of U-238 had a 
shorter life and no longer exists in na- 
ture in any detectable amounts. Chart 
gives the half lives of each step and 
the atomic number and mass number of 
each isotope formed. Branched disin- 
tegration occurs several times in the 
chain with an isotope decaying two ways. 
A certain percentage decay by alpha 
emission, the rest by beta emission, al- 
ways in the same definite proportion. 
After a subsequent disintegration both 
daughter isotopes yield the same new 
common daughter. 


series 


This series has enabled scientists to 
estimate the age of uranium deposits 
and the earth’s age. By determining 
the percentage of stable lead in a uran- 
ium deposit, aged enough for equilibri- 
um to be established, it is a simple 
matter to determine the age of the 
deposit if the half lives are known. With 
the half life of uranium 4.5 billion years 
and the earth 2.5 billion years old, we 
can see the series is still undergoing 
disintegration. 
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NEW TURBINE BUILDING, /eft, and general office building 
with locker rooms, washrooms, above, right, make extensive use 
of glass block for daylight illumination. 


Louvered openings ‘‘hot spots”’ 


in turbine-room wall supply air to ventilation system. General 
office and control room are air-conditioned year round. Plant 
are equipped with ventilating or exhaust systems 


Philadelphia Electric Company expands system capacity by installing 


its first two reheat units at Delaware Station. Steam generators with 


pressurized radiant furnaces use gas recirculation for superheat con- 
trol. Studies showed . . . 


Twin stacks improve flue-gas ducting 


By STANLEY MOYER 


Assistant Mechanical Engineer 
Philadelphia Electric Company 


No. 8 at Delaware Station went 


into service in April and No. 7 in Au- 
gust 1953. These 125,000-kw 1800-psig 
1000/1000-F units have 3600-rpm tan- 
dem-compound 3-cylinder triple-exhaust 
turbines. At 15-psig hydrogen pressure 
the separately excited generators can 
develop 169,118 kva. 

Semioutdoor boilers have all equip- 
ment other than the burners exposed 
to the weather. Corrugated-metal siding 
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and roofing with an aluminum finish 
enclose certain areas around the boiler 
and coal-handling system. 

Radiant furnaces are the pressurized 
type. Dampers and gas recirculation, 
from the economizer outlet at 600 F 
back to the furnace, exert primary su- 
perheat control. Spray-water injection 
aids when needed. 

Two forced-draft blowers normally 
pressurize the furnace. To _ insure 
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greater reliability, each unit has one 
induced-draft fan so routine mainte- 
nance can be done while the furnace 
runs under suction. 

Combination mechanical collector and 
electric precipitator removes flyash from 
stack gas. Arrangement with tubular 
air heater is shown in diagram, page 
100. An over-all efficiency of about 
96% is expected; stack emission will not 
(Text continued on page 100) 
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| 
TURBINE-ROOM FLOOR of new exten- 
sion holds three horizontal high-pressure 
heaters of each unit—No. 7, background. 
No. 8, left, between turbines. 125,000- 
kw units run at 1800 psig and 1000 F 
at throttle, with 1000-F reheat 


SEMIOUTDOOR BOILERS—No. 7, /eft— 
are each rated at 875,000 Ib per hr. 
Dust-collecting equipment stands in 
foreground just below twin stacks, in- 
cludes mechanical collector and elec- 
trical precipitator for high efficiency 


CENTRAL CONTROL ROOM supervises 
boiler, turbine and generator for both 
units. Boiler and heat-balance boards 
for No. 7 stand at right. Electrical board 
stands left background, centrally between 
No 7 and 8 boards Turn page 
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FIVE BOILER FEED PUMPS serve two units. Center pump can 
serve either unit as a spare; flanking pairs serve only one unit. 
500,000-lb-per-hr pumps driven at constant speed have boiler 
feedwater-regulating valves at their discharge 


POWER-GENERATING EQUIPMENT: 


Turbine-generator unit No. 8 .............. Westinghouse Electric Corp 
Ratings of each unit: Turbine—125,000 kw, 3600 rpm, tandem- 
compound, reheat-condensing, three cylinder, triple exhaust, 1800 psig, 
1000/1000 F. Generator—125,000 kw, 0.85 pf, 147,059 kva with 0.5- 
psig H, press, 13,800 volts, 2-circuit winding, separately excited 

350 kw, 375 v, a rpm, one spare for either main unit 

Exciter m-g set, 1, 400 kw, 375 volt, 1200 rpm...... General Electric Co 

Single pass, 550,000 lb steam per hr at 1-in.-Hg press, 55-F cooling 
water, deaerating hotwell, 60,000 sq ft, 10,250 % in. 18-BWG tubes 


Circulating pumps, 2, one spare pump rotor...... C H Wheeler Mfg Co 
Vertical, single inlet, 85,000 gpm, 25-ft tot. hd, 700-hp motor, 250 rpm 


Dry vacuum pumps, motor driven, 2 .... 


FEEDWATER EQUIPMENT: 


Condensate pumps, 4, 500-hp motor, 1150 rpm........ Worthington Corp 
Vert centrifugal, 1,000,000 Ib per hr each, 315-psi max shutoff press 

Low-pressure heater No. 1, two ..... The Lummus Co 
900,000 Ib per hr feedwater, horizontal U_ tubes, 
4005 sq ft, 802 54-in. 18-BWG tubes, 275-psi tube press., 3.7-psia shell 

Low-pressure heater No. 2, two .. ....++..The Lummus Co 
900,000 Ib per hr feedwater, odmiralty horizontal U_ tubes, 
3215 sq ft, 500 5¢-in. 18-BWG tubes, 275-psi tube press, 12.8-psia shell 

Low-pressure heater No. 3, two .... .. The Lummus Co 
900,000 Ib per hr feedwater, quasntecl admiralty horizontal U_ tubes, 
5580 sq ft, drain-cooling section, 780 5¢-in. 18-BWG tubes, 275-psi tube 
press, 36-psia shell press. 

Low-pressure heater No. 4, two ..++.«+The Lummus Co 
900,000 Ib per hr feedwater, arsenical-admiralty horizontal U tubes, 
4470 sq ft, drain-cooling section, 666 %%4-in. 18-BWG tubes, 275-psi 
tube press., 80.5-psia shell press. 

High-pressure heater No. 5, two ...............005- The Lummus Co 
900,000 Ib per hr fw, monel tubes, desuperheating and drain-cooling 
sections, 4420 sq ft, 594 %-in. 17-BWG tubes, 2100-psi tube press., 
176-psia shell press., horizontal U tubes 

High-pressure heater No. 6, two édnaaen The Lummus Co 
900,000 Ib per hr fw, monel tubes, desuperhesting and drain-cooling 
sections, 4705 sq ft, 594 %-in. 17-BWG tubes, 2100-psi tube press., 
392-psia shell press., horizontal, U tubes 

High-pressure heater No. 7, two ............000eeeees The Lummus Co 
900,000 Ib per hr fw, monel tubes, desuperheating and drain-cooling 


Ingersoll-Rand Co 


BURNERS FOR PRESSURIZED FURNACE handle either pulver- 
ized coal or oil. Four mills supply burners on each boiler with 
total of 82,000 Ib per hr of 13,700-Btu-per-lb coal with grind- 
ability of 55%. Boiler efficiency equals 91.3% 
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sections, 4900 sq ft, 600 %-in. 17-BWG tubes, 2100-psi tube press., 
656-psia shell press., horizontal, U tubes 

900,000 Ib per hr fw, qreenieel- cindy cubes, 4005 sq ft, horizontal, 
570 %-in. 18-BWG U tubes, 275-psi tube press. 

900,000 lb per hr fw, arsenical-admiralty tubes, 2300 sq ft, horizontal, 
450 %-in. 18-BWG U tubes, 275-psia tube press. 

Boiler feed pumps, 5 .... Worthington Corp 
Horizontal centrifugal, 2 | per unit, one common to 2 units, capacity 
500,000 Ib per hr each, 1993-psi total head, 207-psi suction, one spare 
pump rotor assembly, 1750-hp motor, 3570-rpm direct drive 


STEAM-GENERATING EQUIPMENT: 


875,000 lb per ie, “1875 psi, 1000/1000 F, pulverized coal or oil fired, 
82,000 Ib per hr of 13,700-Btu coal, 91.3% boiler efficiency, 46,660 
cu ft furnace volume, 5389-sq-ft boiler, 11,585-sq-ft waterwalls, 43,450- 
sq-ft superheater, 20,300-sq-ft economizer, 4 ball mills per boiler, 25,400 
Ib coal per hr of 55% grindability 

345,600 sq ft, cubuler, 2 sections. Hot section: 2-in. OD steel tubes; 
cold section: 2-in. OD steel tubes ending in 3-in. OD aluminum tubes 

Soot blowers, 52 .Diamond Power Specialty Corp 
20 retractable per unit, 6 wall blowers per unit 

Closed-circuit television . ..Diamond Power Specialty Corp 
Boiler-water level and nae observation 

Forced-draft fans, 4...... . Westinghouse Electric Corp, Sturtevant Div 
130,000 cfm at 100 F, 36-in. static press., vane control, 1000-hp 4-kv 
motor drive 

F-d-fan sound treatment 


......Industrial Sound Control, Inc 

Steam air heater, 4 ........... Buffalo Forge Co 

300,000-cfm gas at 250 F against static head of 18 in. H20O, air- 
cooled bearings 

F-d-fan motor drive, 1500 hp, 4 kv, 2 Elliott Co 

Western Precipitation Corp 
Mechanical, 80% 

Electrical, 80% (in combination with condbeniedh. 96% effy) 

Flyash pneumatic conveying system, 2 .... .American Blower Corp 

Bottom ash-conveying system, 1 ................ Allen-Sherman-Hoff Co 
Pneumatic, intermittent, steam jets 

Beaumont Birch Co 

Rotary bottom ash unloaders, 2. .............. Allen-Sherman-Hoff Co 
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a DELAWARE STATION continued 


TWO VERTICAL CONDENSATE PUMPS on each unit have 


rubber expansion joints on pump suctions. Each pump rated 
at 1,000,000 Ib per hr can handle full-load flow alone. 500- 
hp motors drive pumps at 1150 rpm to produce 315 psig 


MISCELLANEOUS PUMPS: 

High-pressure fuel-oil pumps, 2 ...... Dateien 
Horizontal, centrifugal, 300-gpm c, 
charge, 300-psi suction, 250-hp motor drive 

River-water pumps, 3 

Condensate storage, 2 . 

Gland-seal pump, 1! 

Chemical-solution pumps, 5 

Hydrostatic-test ‘pumps, 

Demineralizing-makeup pumps, 2 


Ingersoll-Rand Co 
3550 rpm, 1000-psi dis- 


Layne and Bowler, Inc 
..Worthington Corp 
. Ingersoll-Rand Co 
Ingersoll-Rand Co 
. Ingersoll-Rand Co 
Milton Roy Co 
Milton Roy Co 
Layne and Bowler, Inc 

Maleson Co LaBour 
..Maleson Co LaBour 
Maleson Co LaBour 
Goulds Pumps 
Sean Chicago Pump Co 
Layne and Bowler, Inc 
..Sier Bath Gear & Pump Co, Inc 
-Layne and Bowler, Inc 
DeLaval Steam Turbine Co 


Caustic pumps, 2 
Sump pumps, 6 
Sump pumps, 3 
Sewage pumps, 2 
Boiler drain sump pumps, 2 .. 
Ignition-oil pumps, 2 ...... 
Ash-unloader pumps, 2 .... 
Fuel-oil pumps, 3 


VALVES: 


Mctor-operated steel valves 


Hand-operated steel gate and globe valves .... ........ Wm Powell Co 
Piston and swing type steel check valves........ R-P & C 

, Valve Div, American Chain & Cable Co, Inc 
Tilting-disk steel check valves .... Chapman Valve Mfg Co 
Butterfly valves and operators : .Henry Pratt Co, Inc 
600-, 1500, 2500-psi steel globe...... Menine, Maxwell & Moore, Inc 
1500-psi steel check and gate valves .......... Henry Vogt Machine Co 
1500- and 2500-psi alloy-steel globe valves .... .Edward Valves, Inc 
Steel-bar stock valves, 16-in. cast-iron gate valves........ 

R-P & C Valve Div, American Chain & Cable Co, Inc 
Tilting-disk cast-iron check valves ............. Chapmen Valve Mfg Co 
Blow-off valves ............ .Yarnall-Waring Co 
Automatic recirculating valves - Republic Flow Meters Co 


Soot-blower sys press.-reducing valves .. _ Resale Flow Meters Co 
..Spence Engineering Co 


Aux-steam press.-reducing valves 


MISCELLANEOUS: 

Two trolleys, each with 75-ton main hoist por 15-ton aux hoist 

Demineralizing equipment Illinois Water Treatment Co 
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Delaware Station, Units 7 and 8, Philadelphia Electric Company 
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COOLING-WATER INTAKE from river includes screening basin, 
condenser circulating-water pumps and river-water pumps with 
outdoor electrical controls. Structure at left houses the cool- 
ing-water chlorination equipment, controls Turn page 


Elevators, boiler room, office ...... 

Elevator, coal tower .......... 

90,000 gpm normal flow, 122,000 gpm max, No. 
wire with %-in. openings, 10 fpm normal speed, 
by water-level drop across screen 

Stacks (and ducts), 4 


Haughton Elevator Co 
..Otis Elevator Co 
Chain Belt Co 
12 W & M bronze 
automatic operation 


..Connery Construction Co 
Low-pressure piping Cornell and Underhill, Inc 
Chlorinating equipment .............. Wallace & Tiernan Products, Inc 


INSTRUMENTS AND CONTROLS: 
Instruments: Precision Thermometer & Instrument Co 
The Bristol Co Republic Flow Meters Co 
Minneapolis-Honeywell Regulator Co Hagan Corp 
Leeds & Northrup Co Bailey Meter Co 
J L Lonergan Co Clifford B Ives & Co 
Maleson Co Crosby Steam Gage & Valve Co 
895 cfm free air, 100-psig, 2-stage horizontal duplex, water-cooled, 
175-hp synchronous motor drive 
Control air compressors, 2 .. Ingersoll-Rand Co 
95 cfm free air, 100-psig, 2-stage V type, air-cooled, 20-hp squirrel- 
cage induction motor drive 


.. Ross Heater Div, Kewanee-Ross Corp 
Oil-ignition control 
and Bailey Meter Co 
Feedwater-level control { 


level control, heater drainer valves and control. 
Climax Controls Div, Black, Sivalls & Bryson Inc 


Condenser-hotwell 


Boiler feed-pump recirculation control........ Republic Flow Meters Co 
COAL-HANDLING SYSTEM: 


Coal crushers, 3 ‘ 
350-tons-per-hr run-of-mine cecal, 200-hp motor drives 

Barge unloading hoist ..McKiernan-Terry Corp 
400 tph free digging, 400-hp motor drive, 60-hp trolley motor 

Magnetic pulleys, 3 . Stearns Magnetic, Inc 
2 pulleys in coal tower, 1 es emergency system, 2 m-g sets, 15-hp 
motor, 7.5-kw generator each 

Electronic coal scales, 2 

Diesel-electric locomotive .......--..++.++ Baldwin-Lima-Hamilton Corp 
45 tons, two 165-hp Cummins engines 


.. Trans-Weigh Co 
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DELAWARE STATION continued 


GAS-FLOW, AIR-FLOW DUCTING. Lay- 
out shows two forced-draft blowers per 
boiler. Induced-draft fan will be used 
only in routine maintenance procedures. 
Mechanical collector hooks up between 
sections of tubular air heater 


DELAWARE NO. 7 HEAT BALANCE. 
Deaerates feedwater in main condenser 
hotwell, uses seven closed feedheaters. 
Five h-p heaters have integral desuper- 
heating and drain-cooling sections; others 
separate drain coolers 
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Station performance 
Gross = kw 126/50 
Aux kw =6850 
Net kw 119300 
B8tu/Net kwhr 8990 


299820 /b 


Ware-up 
G00/b 


Crossover 


222850Ib 25655016 


exceed 0.25 lb flyash per 1000 |b gas. 

Two 70-ft-high 9-ft OD steel stacks per 
boiler are an unusual feature. Duct 
arrangement dictated this design with 
a resulting better distribution of gas 
loading and a saving in construction 
cost. 

Main condensers have each one ver- 
tical mixed-flow single-stage circulating 
pump. Driven by 700-hp shielded drip- 
proof motors they deliver 85,000 gpm 
against 25-ft head. These pumps are 
cross connected and valved so each 
pump supplies water to either its own 
unit or both condensers. With this ar- 
rangement either circulating pump can 
be used with the “on stream” condenser 


100 


while the other unit is shut down for 
inspection and maintenance. 

Each boiler has two individual feed- 
water pumps, a fifth pump acts as a 
spare for either boiler. Starting the 
latter pump from the heat-cycle panel 
(in the control room) of the unit on 
which it will be used also starts a se- 
quence of valve operation automatically 
isolating the pump from the other unit’s 
cycle. This starting sequence also sec- 
tionalizes the automatic feedwater re- 
circulation necessary for protecting the 
pump. In addition the correct air load- 
ing to the feedwater regulating valve is 
selected. 

Regulating valves, at the discharge 
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of each pump, control feedwater flow. 
This subjects the high-pressure heaters 
and piping to considerably lower pres- 
sure than if the valves were at the 
boiler-drum inlets. 

Treatment for Philadelphia city water 
used as makeup consists of passing it 
through a mixed-bed demineralizer. 
Sulfuric acid and sodium hydroxide are 
the regenerating agents. Estimates indi- 
cate this treatment provides best make- 
up at lowest over-all cost. 

To keep down the cost of high-tem- 
perature piping systems the arrange- 
ment is as direct and simple as space 
and allowable reactions on the turbine 
would permit. 
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Handy pressure-conversion chart 


B® PRESSURES EXERTED by fluids may pe measured in many 
different units. These scales show the relation between seven 
of them. To use: (1) Find known pressure on one scale. 
(2) Lay straightedge on the point. (3) Make sure edge is 
horizontal by getting equal readings on outer atmosphere 
scales. (4) Read pressure in units wanted. 


Example: Convert 12 inches Hg absolute to other units. 
Lay straightedge across 12 on third scale. Read 0.401 
atmospheres on both side scales. Then find 5.89 psia, 13.6 ft 

water, 163.2 in. water, 94.3 oz per sq in, 849 psf abs. 
For other ranges multiply all scales by 0.1, 10, 100, ete. 
—Suggested by S D Distelhorst, Reading, Pa. 
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Los Angeles Department of Water 
& Power—Valley Steam Plant. Two 
1,200,000 Ibs./hr. 1850 psig. 1000F- 
1000F reheat. Fired by gas & oil. 
Riley Single Header Hopper for 
future conversion to Pulverized Coal. 
Temperature control by differential 
firing in divided furnaces. 


Public Service Co. of Indiana, Inc. 
Wabash River Station. 805,000 Ibs./hr. 
2075 psig design, 1005F-1005F 
reheat. Fired by 12 Riley Flare 

Type Burners, 3 Riley Pulverizers. 
Sargent & Lundy, Engineers. 


This acceptance of Riley Reheat Units by the 
public utilities — this marked swing to Riley has been 
brought about by the outstanding design character- 
istics of Riley reheat units —low furnace exit temp- 
eratures through the use of radiant surface preventing 
objectionable slag formation; wide load range with 
stable ignition with damper or combination of damper 
and spray control; high yearly net efficiency, depend- 
ability and continuity of operation. 


Riley designs, fabricates and erects the complete steam 
generating unit. Here you see the huge steam drum weighing 
127 tons, 60’-0” long, 66” I.D. with 5-3/32” thick steel walls 
recently fabricated by Riley for one of two Riley reheat units 
at Los Angeles Water & Power Department’s new Valley 


Steam Plant. 
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a large percentage of all reheat 
untts purchared by public utilities 
(GSS were Riley untte. 


Completely outdoor construction is a feature 


of the two Riley units at Utah Power & 
Light Company — Gadsby Station 
|_HiGH 
PRIM: | |_ HIGH TEMP 
SUPE}. | SUPEFHEATER 
PR} 
SUPE 20 
||BURNERS | = 
r| 
REH 
ra | 
TEMP CONFROL | 
DAMPERS 
Utah Power & Light Co., Salt Lake City, Utah 
Gadsby Station—575,000 Ibs./hr. 1700 psig 
1000F-1000F reheat. Riley “50” Pulverizers. 


Bechtel Corporation Engineers 
36-4" 


Louisiana Power & Light Co.—Nine Mile Point Station 
1,000,000 Ibs./hr. 1725 psig. 1000F-1000F reheat 
Fired by gas & oil. Ebasco Services, Engineers 


Corpo 


WORCESTER, MASSACHUSETTS 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit Chicago Cincinnati Charlotte New Orleans 
Atlanta St.Louis Kansas City St.Paul Tulsa Houston Denver Salt Lake City Los Angeles San Francisco Portland Seattle 


COMPLETE STEAM GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 


Bi 

- 

é 

4 

> - 

‘ 


...and here’s proof 


> ADSCO piston-ring expansion joints can 
be serviced ...in fact, unpacked and re- 
packed ...under full line pressure. There 
is no interruption of service, no down-time 
for repacking, because the job is done un- 
der normal working conditions. 


> Yet this isn’t the only great feature of 
this high-quality joint. Slip is completely 
guided ... split external guide permits 
smaller manholes ... limit stops prevent 
over-travel of slip... polished surface can- 
not be scored because slip is in contact 
with packing only... misalignment is pre- 
vented by both internal and external guid- 
ing. ADSCO piston-ring expansion joints 
are available in a full range of sizes, with 
4”, 8”, or 12” traverse per slip, for pressures 
to 400 psi and greater and for temperatures 
to 800F and higher. Call an ADSCO rep- 
resentative or write for Bulietin 35-15H. 


Last strand of packing being with- 
drawn from stuffing box. 


Close-up shows all pack- 
ing removed. With steam at 240 lbs. 
pressure and with 300° superheat 
there is no trace of steam in the 
empty stuffing box. 


With periodic adjustments of the gland, it 
may never be necessary to repack the stuffing 
box in an ADSCO piston-ring expansion 
joint. However, lack of maintenance may 
make it necessary at some time to do so and 
the job is easy with this ADSCO joint. The 
piston rings hold the line pressure during 
the unpacking and repacking operation. 
With the vent valve open, the vent chamber 
is at atmospheric pressure and, under this 
condition, no steam can enter the stuffing 
box space. Thus complete repacking can be 
done under full line pressure. 


got HEAT EXCHANGERS 


STEAM TRAPS 
STRAINERS 
SEPARATORS 
METERS 


AMERICAN [DISTRICT STEAM COMPANY. NC. 


GENERAL OFFICES 


NORTH TONAWANDA, NEW YORK 
PLANTS: NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 
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By WESLEY D TURNER, instructor 


refrigeration operator's license 


Suppose your city passes a refrigeration code that calls for 


licensed operators. Will you be able to pass the test? Here 


is what you must know to pass the New York City exams 


“Ir you CAN the New York City 
refrigeration exams, you can pass any 
city’s exams” is a common saying 
around the country. I don’t know if this 
statement is true—but I do know that 
our license is respected by all cities and 
states I’ve been in. Learning about our 
code and license requirements may help 
you prepare for an examination, write a 
code for your city, or set up a training 


course as I have done in New York City. 

Kinds of license. We used to have 
two licenses: limited and unlimited. 
Limited license was naturally the sim- 
plest. It permitted holder to operate 
refrigerating machinery up to 10-tons 
capacity. Because the license was so 
limited, examination was an oral test, 
with questions based on plant that oper- 
ator was in charge of. Recently this 
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Cycle is developed 


license was discontinued and now al- 
ways an unlimited license is required. 

Unlimited license is very much in 
demand. It allows holder to operate 
any plant in New York City. And there 
are about 1000 applicants a year. 

Exams are conducted by the city 
under Civil Service twice a year, usually 
in April and October. To qualify, you 
must pass both a written and a practi- 
cal test. Passing grade is 70%. Fee of 
$10 is charged for taking exam. If you 
pass, you pay another $5 for the license 
and $2 every year for renewal. 

Since 1945, the written exam has con- 
sisted of about 70 questions. For appli- 
cants who pass, a practical exam is 
arranged, usually at a large city-owned 
plant. Here a monitor asks the appli- 
cant a number of questions and ob- 
serves while he operates equipment. If 
applicant fails this first practical test, 
he has two more chances without having 
to take a written exam again. 

Course. There are a number of prep 
schools, both public and private, in New 
York City. I organized my school and 
have been conducting classes for the 
preparation of these licenses since 1945. 
Hours are 7 to 9 pm, five nights a week 
and Saturday afternoons. It takes most 
applicants 80 to 100 hours over a 6- 
month period of class-room work to pass 
the exams. Most active months are Sep- 
tember and October, then March and 
April, as Civil Service exams are given 
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and models are explained by Instructor Wes Turner 


in the spring and fall of each year. 

First 15 minutes of each Jesson at my 
school is taken up by a multiple-choice 
test, filled out on mimeographed sheets 
I hand the students. Then follows an 
hour-and-a-half lecture on some new 
subject. I develop this subject on the 
blackboard and students copy informa- 
tion in their notebooks. Usually I have 
students participate by calling on them 
to answer questions as I develop the 
subject. The last 15 minutes of a 2-hour 
session is devoted to an oral quiz, based 
on lesson assignment at last session. 

At each class I hand out eight to ten 
sheets of printed text for students to 
study. Now I’m compiling much of this 
information in a booklet to sell for $3 
to applicants who cannot attend my 
classes. All information needed to pass 
test for a New York license is covered, 
along with suggested references in var- 
ious textbooks that applicant must study. 

Trainees are usually men already 
working in the refrigeration or some 
allied field. Most are mechanics al- 
though I do get office workers, bank 
clerks, etc, who feel there’s a big future 
in air conditioning. Many trainees find 
they need a license to operate new air- 
conditioning equipment in their build- 
ing. Some Jarge firms, such as banks. 
stores and loft buildings, pay tuition of 
their employes. I also have day classes 
now for groups from chain stores and 
restaurants, attending on company time. 
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What to study. Ammonia and Freon- 
12 are two main refrigerants to study. 
Inspectors ask many questions about 
ammonia because if an operator can 
handle ammonia safely he is competent 
to handle Freon-12. Remember that a 
license entitles its holder to operate 
any plant in the city. 

If you want to pass this course, I sug- 
gest you study characteristics of these 
two refrigerants in detail. You should 
also be familiar with Freon-22, methy] 
chloride, carbon dioxide, sulfur dioxide 
and Carrene. 

Compression refrigeration jis a popu- 
lar subject. Learn design and construc- 
tion of vertical and horizontal compres- 
sors; also, single-acting versus double- 
acting machines, various types of pack- 
ing and seals, types of compressor 
valves, watercooled jackets and pistons 
and connecting rods. 

Watercooled condensers: submerged. 
double-pipe, atmospheric, shell-and-coil. 
shell-and-tube—vertical and horizontal. 
and evaporative types. Also know how 
foul-gas purgers work. 

Metering devices. “irst and simplest 
is the manual expansion valve. Rest are 
in this order: automatic expansion valve, 
thermostatic expansion valve, low-pres- 
sure side-float type, high-pressure side- 
float type and electric float-switch types. 

Evaporators. Two groups are the 
direct cooling-coil and the flooded brine- 
coolers. Direct type is broken down 
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Refrigeration Trouble-Shooting 
grom an engine room is 3662 ofm ani 


mechanical 


1. fontaine 500 pounds of 


This ofm is: 


1. The diagram at the left is: 


@. An indicator mchine 
b. An engine indicator-card 


An engine pantograph 
a Steam-engine log 


into: plain coil type, finned type, and 
plate evaporators. Shell-and-tube and 
shell-and-coil coolers for indirect cool- 
ing include the flooded and the dry 
types. 

Controls. Principle and purpose of 
automatic controls must be known. 
Study these: High-pressure valve, low- 
pressure type, backpressure or 2-tem- 
perature valves, pressure - regulated 
water valves, and electric solenoid valve. 

Electric motors for refrigeration sys- 
tems can need an extensive course. 
There are only a few questions asked. 
I suggest you understand basic design 
and application of repulsion-induction 
and capacitor motors having a good 
starting torque. 

Large squirrel-cage and induction mo- 
tors should be studied in detail. Most 
important questions usually asked in 
oral test are about large synchronous 
motors. These four motors are constant- 
speed, so you should also learn some- 
thing about multispeed motors. 

Engine indicators. Sometimes there 
are questions about compressor indicator 
diagrams. Know how to take them and 
how they help you do a better job. 
Diagnosing some of the more common 
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compressor troubles from a diagram is 
important. 

Salt brine. Two of the most popular 
salt brines asked about are sodium 
chloride and calcium chloride. Be sure 
to remember a few specific-gravity read- 
ings and corresponding freezing points. 
Read up on rust or corrosion inhibitors. 

Lubricating oil. Study requirements 
for a good grade of refrigeration oil. 

Steam-jet or vacuum refrigeration 
isn’t too important a subject in this 
city’s exam, but you should know cycle 
of system. 

Absorption system. Questions are al- 
ways asked about this system, especially 
about the cycle. Installations remaining 
in this city are ones that use steam for 
prime mover. 

Code. Each exam has questions on 
New York City’s Refrigeration Code. 
Code consists of excerpts from the Fire 
and Building Department Code. For a 
copy, write to Department of Combus- 
tibles, Room 1100. Municipal Building, 
New York 7, N. Y. 

Engine-room layout from a safety 
angle: Some things to remember are 
where safety valves are to be vented to 
mechanical discharge of air from en- 
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Written examinations 


Answering trouble-shootiny questions like 
these keeps trainees on their toes. To 
get answers, they have to do a lot of 
reading that most operators won’t usual- 
ly do unless they must to pass exams 


Code questions are the multi-choice type 
and cover every possible question that 
might be asked by the examiners 


Basic questions cover about everything 
that an operator of refrigerating ma- 
chinery needs to know to do a good job 


—— 


Indicator diagrams are made by few oper- 
ators, especially in smaller plants. Yet 
knowing how to make a card and diag- 
nose it for possible compressor faults is 
something trainees can make good use of 


Knowing the many types of machinery 
that a licensed operator runs into is as- 
sured with the help of these questions 


gine room as to tonnage and class of 
plant, fire-fighting systems, etc. Mem- 
orize all safety-valve sizes given in Code, 
and learn construction of fusible plug 
in detail. You must also know the two 
piping diagrams of Class-A and Class-B 
plants in back of the book. 

With air-conditioning and  quick- 
freezing plants springing up like mush- 
rooms every day, this field has a bright 
future. City officials and operating men 
must prepare themselves to keep up 
with it. 

Background. What does it take to 
teach these courses? I worked as oper- 
ator in cold-storage and frozen food 
plants, also designed freezers. During 
the war I sailed as refrigeration en- 
gineer on merchant ships. 

After the war, I taught trade school 
for 2% years, took teacher-training 
courses at Columbia University. Was a 
project engineer for an air-conditioning 
firm one year before starting my 
license preparation school. 


Epiror’s Note: For more information 
write to: Turner’s Preparation School 
for New York City License Exams, 44 
West 63rd St. New York 23. N. Y. 


1. Tn a class machinery room you are alloved 
to store how be 
refrigerant: 
One drum of 50 pounds 
b. One drum of 100 pounds 
One drum of 150 pounds 
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First of two articles on 
FUEL-OIL ADDITIVES 


By A J WEBER, /emsol Products 


For best results from 


your burners ... 


You need to know how and why 


B® AMONG ENGINEERS and plant opera- 
tors there’s a lot of talk about today’s 
heavy oils—they’re not what they used 
to be. Some of this is just old-fashioned 
griping, but we also find more than a 
grain of fact. Changes in refining meth- 
ods aimed at improving yield and qual- 
ity of gasoline and light fuel oils have 
made the byproduct heavy oils generally 
less easy to use than the straight-run 
residuals of years past. 

Treatment of fuel oils thus gets more 
important every day. Yet it isn’t well 
understood. It’s important because 
proper use of the right additives can 
ease many heavy-fuel difficulties. It 
isn’t well understood because heavy 
fuels and their sludges are complex 
compounds. Right here let’s take a look 
at these oils and sludges, then in a later 
article we'll be ready to see how addi- 
tives work and how to use them. 

Residual fuel. Back in 1920, about 
42% of each barrel of crude wound up 
as residual fuel. Now the percentage is 
down around 18 and will probably keep 
getting slowly smaller. This residual 
fuel is in pretty good shape when it 
leaves the refinery, but the changes that 
have pulled down the percentage of resi- 
dual have also tended to alter its chemi- 
cal makeup so it deteriorates more easily 
under normal storage and handling. Re- 
sulting sludges often foul storage tanks 
and lines, block strainers and preheaters, 
may cause burner fluctuations, smoky 
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combustion, excessive soot, loss of ca- 
pacity, higher fuel-oil consumption. 

Sludge causes. Early refining con- 
sisted mainly of distillation, which 
merely separates the crude oil into its 
natural compounds. As shown in chart 
above, today’s refineries increase yields 
of gasoline and light fuel oils by using 
high pressures and temperatures, with 
or without catalysts, to “crack” oil, 
breaking apart the molecules and re- 
combining them. 

Cracking effects. In cracking, and 
the associated recombining (polymeriz- 
ing), heavy hydrocarbons are formed 
and concentrated, winding up in the resi- 
dual. There is also some loss of hydro- 
gen, so molecules tend to shift from the 
“saturated” to “unsaturated” form. 
Unsaturated compounds are likely to be 
less stable and may deteriorate to form 
sediment which, in the presence of 
water, will stabilize emulsions and 
sludges. 

Sulfur. Any sulfur in the original 
crude tends to concentrate in the resi- 
dual, and the heavier the residual the 
more sulfur in it. There’s considerable 
evidence that sulfur compounds in fuel 
oil are sludge-forming—certainly the 
heavier sulfur compounds aren’t soluble. 
For example, samples from typical stor- 
age tanks show sulfur content of sludge 
to be 2.61%, 1.22% and 2.01%. But 
corresponding sulfur percentages in fuel 
oil itself were only 0.76, 0.54, 0.35. 


Viscosity. Today’s economics dictate 
the production of resids that are more 
viscous than formerly. Blends of such 
resids with distillate cutter stock may 
be unstable because these different oils 
are not always mutually soluble or com- 
patible with each other. 

High temperatures and pressures in 
cracking some oils may produce heavy 
asphaltic compounds. If the residual 
isn’t cut back, these remain suspended. 
But when it’s thinned with distillate, the 
heavy materials sink slowly to the bot- 
tom of the tank. All these substances 
dropping out or separating from the oil, 
mixed with water and normal sediment, 
form a complex sludge. 

Suction level. One factor frequently 
overlooked is height of suction above 
tank bottom—often 6 to 18 in. Oil be- 
low that level is never pumped. Water 
from condensation or contamination 
falls from top and sides of tank and, 
since it’s heavier than oil, it sinks slowly, 
carrying down sediment and some of the 
floating compounds. If contents were 
taken from bottom of tank often, slow 
normal accumulation of sludge would 
be picked up as formed. That’s why 
some use two suctions—high and low. 

Formation of sludge is hastened and 
increased in storage by excessive heat- 
ing, moisture, air pulled in by pumps. 

Sludge composition. Sludge is thus 
a complex mixture of water and in- 
solubles resulting from oxidation, de- 
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What kind of heavy fuel oil you get depends on 


| 


DISTILLATION 


refinery operations 


Basic thing to remember about heavy fuel oil is that it’s a 
residual product—what’s left over after other, more valuable 
products have been taken out of the crude oil. While re- 
finery operations are enormously complex, some idea of the 
major steps can be gained from the simplified chart, left. 

First comes distillation—separation of the crude into its 
natural “fractions.” To increase yield of gasoline and light 
fuel oil, most refineries charge some “straight-run” distilla- 
tion products to a catalytic cracking unit, which breaks 
apart and rearranges the molecules. Then some “cat cracker” 
products, plus some gas oil and residual from distillation. 
are thermal cracked for more gasoline and light fuel oil. 

Thus typical heavy fuel is likely to be thermal-cracked 
residual blended with straight-run residual and sometimes 
cut back with distillate fuel oil to reduce viscosity, etc. 

Bear in mind that a modern refinery is highly flexible. 
Its operations can be adjusted within wide limits to yield 
products in accordance with demand. Residual varies with 
the crudes that are run and with the operating schedule. 
So, even from the same refinery, heavy-fuel characteristics 
will change, sometimes even from day to day. 


CATALYTIC 
CRACKING 


THERMAL 
CRACKING 


REFINERY OPERATIONS average out like this. (Adapted from a 
paper by E F Miller and F L Nelson, Socony-Vacuum Labs) 


sludge fouls up fuel-oil systems 


composition and polymerization of the 
oil hydrocarbons. From one point of 
view, most of these compounds are OK 

-they will burn. But they give trouble 
because they’re not miscible with oil. 

Chemical composition is practically 
the same in all sludges—compounds of 
carbon and hydrogen with a little sul- 
fur, oxygen and nitrogen. Variations 
in percentages of carbon, hydrogen, 
oxygen and sulfur, and how they’re 
joined, cause differences in sludge ap- 
pearance and characteristics. 

Emulsions. Almost all sludges are 
emulsions, which complicates the prob- 
lem of handling and treating resids. 
There are two types of emulsions: 
water-in-oil and oil-in-water. 

A water-in-oil emulsion is one in 
which globules of water are surrounded 
by an external phase of oil—the oil or 
sludge is outside the water. This makes 
it easier to attack with oil-soluble treat- 
ing agents, since it isn’t necessary to pen- 
etrate the water, as would be the case if 
the water were outside, as in an oil-in- 
water emulsion. The type of emulsion 
determines the chemicals to be used and 
the results. Fortunately, most sludges 
and oil-tank emulsions are the water- 
in-oil type. 

Emulsifier action. Emulsifiers are 
usually complex chemicals, some oil- 
soluble, some water-soluble, some solu- 
ble in both. They decrease the inter- 
facial tension between water and sludge. 
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Because the repelling force between 
water and sludge is lessened, these two 
materials get closer together. Emulsi- 
fiers also pick up some free water, mak- 
ing more emulsion. 

Emulsifiers disperse water and sludge 
into the oil in a finely divided condition. 
When water is thus dispersed through- 
out the oil it doesn’t adversely affect 
flame and combustion appreciably, al- 
though flame may show some sparking. 

How much water can be picked up 
and emulsified by additives? The an- 
swer depends on two factors: type of 
additive and dosage. Most additives 
will handle water from condensation 
within the tank and the usual small 
quantity in the oil as delivered. If 
amount of water mixed with oil is large, 
treat with an additive having demulsi- 
fying properties, or heat the tank, allow 
to settle and draw off water. As a last 
resort, pump out, replace with good oil. 

A demulsifier separates water from 
oil; water sinks to the bottom to be 
pumped out or drained. 

Extraneous debris in sludge. Besides 
emulsions, other contaminants are pres- 
ent in typical sludges. While part of 
the water may enter into an emulsion, 
some may remain in a free separate 
state as a layer adjacent to the heavy 
sludge deposit. Another impurity is 
inorganic material. This slowly settles 
to the storage-tank bottom if oil remains 
in storage for any length of time. 
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There are also impurities such as tank 
scale or rust, sand, stones, bits of wood 
and rags, and sometimes catalyst from 
the cracking towers. Fuel-oil additives 
can dissolve or disperse most of the 
sludge but not the “sticks and stones.” 
They must be cleaned out manually. 

Typical sludge. A sample from the 
bottom of a residual storage tank con- 
tained 14% oil mixed with sludge and 
water, 489% water in a free state and 
emulsified with oil and sludge, 38% 
compounds insoluble even in benzol. 
This 38%, in turn, analyzed as follows: 


Carbon . . 53.70% 
Hydrogen 5.90% 
Sulfur ... 2.61% Ash 


In combination, the carbon, hydro- 
gen, oxygen, sulfur and nitrogen form 
the organic sludge. The ash—inorganic 
compounds that can’t be eliminated 
readily—amounted to 12.4% of the total 
sludge. This is a large percentage, but 
the 2500-bb] tank was badly rusted and 
much tank scale dropped in the oil. 

Ash composition included iron, sodi- 
um, aluminum, caleium, silicon, lead, 
magnesium, titanium, copper, barium, 
chromium, tin, manganese, cobalt, bis- 
muth, vanadium, nickel, antimony, zinc, 
molybdenum and arsenic, in that order. 

Now that we have some idea of heavy- 
fuel sludging, we’re ready for the next 
article, dealing with what additives will 
do and how to use them effectively. 


Nitrogen . 
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By STEVE ELONKA, Associate Editor 


time your 


engine 


areful operations 


1 Find top dead center. . . 


Establish your engine 
timing marks 
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2 Mark flywheel . . . 


B® Suppose you have to time a dual-fuel 
diesel that has no marks on the fly- 
wheel, then tune up the engine from 
indicator cards and make all adjust- 
ments so the engine is ready to roll. 
Can you do it? If not, read on. 

To get this story right, I trailed my 
old friend Fred Carter, erection super- 
intendent for Worthington Corp. En- 
gine shown is a 16x20 dual-fuel job, 8- 
cylinder, 4-cycle, 360-rpm and 130-bmep. 

1. First, place No. 1 piston top dead- 
center (TDC). For stationary engines, 
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3 Time fuel pump... 


place protractor (water level) against 
crank web. With web vertical, piston is 
on TDC. For marine engine, use a tram- 
mel (see Operators’ Notebook 17, May 
1949) as these engines aren’t level. 
If flywheel is already marked with 
TDC, see that pointer over flywheel 
aligns with this mark on it when crank 
web is in true vertical position. Note: 
This check must be right because all 
initial fuel-injection settings are made 
from these TDC marks, then used as a 
base for fuel-injection measurement. 
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4 Check port closing marks... 5 Find fuel-port closing spot... 6 Set valve clearances 


2. With crank on TDC, place square 
against flywheel rim to check wheel 
marking with pointer on engine frame. 
If there’s no pointer or mark on engine 
frame (new engine), scratch mark on 
frame where scale in photo touches the 
frame opposite flywheel. Check remain- 
ing TDC marks for other cylinders on 
flywheel in same way for accuracy. 
3. With TDC marks on flywheel cor- 


rect. for all cylinders, check timing 
marks on fuel-pump window frame, 
aligning with pump-cup guide. When 
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marks line up as in photo, fue! port is 
at closing position. 

1. Check distance of port closing 
narks before TDC on flywheel rim. 
Make this check for each cylinder. 

5. Next scribe fuel-port closing posi- 
tion on flywheel rim opposite center- 
line mark on engine housing. 

6. Now set inlet and exhaust valve 
clearances at their initial “‘cold setting.” 
You can do this at same time you make 
TDC checks. Be sure to set valves on 
combustion stroke while they are in 
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OIL AND GAS—they’re both the same w 
this engine. But for top performance, 
know how to keep your engine in tune 


closed position. This is very important. 
To help this work and other checks, 
firing order of engine is stamped on 
plate attached to engine. After setting 
clearances on one cylinder, follow firing 
order for remaining settings by jacking 
flywheel to cylinder TDC marks and re- 
peat for each cylinder. 
Make the final “hot settings” of inlet 
and exhaust valves later while the en- 
running at full load and 
gets to normal operating temperatures. 
(Continued on next page) 
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1 Test the spray valve... 


2 Take the spray valve apart to make adjustments . . . 


5 Reassemble spray valve with a torque wrench... 


continued 


Check fuel injectors 
and fuel pumps 


1. Remove spray valve from cylinder 
head and test for opening pressure. 
Gage shows pressure of 3600 psi, which 
is 100 psi too high for this engine. 

2. Dismantle spray valve so you can 
adjust the opening pressure setting. 
Torque wrench shown is not needed to 
take injector apart; use any wrench. 

3. Remove shims from inside spray 
valve to lower opening pressure to 3500 
psi. Shims vary from 0.002 to 0.0365 
in. for pressure settings. If opening 
pressure is low, add shims. There is 
about 100-psi change per 0.010-in, shim 
when setting is close to specified 3500- 
psi opening for this engine. 

4. Clean spray holes in nozzle to as- 
sure an even spray pattern. Holes are 
0.018-in. diam—clean with 0.016-in. wire 
supplied by maker. Do this job at reg- 
ular intervals if possible. 

5. Reassemble spray valve with torque 
wrench, using 400-lb torque pressure. 
This wrench is a good investment. It 
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6 Test spray again... 


helps place right tension on valve casing 
and working parts. Your engine maker 
will give you right torque pressures for 
various engine parts. Hold spray valve 
firmly in vise. 

6. Test spray-valve opening again now 
that you have removed a shim. Gage 
shows 3500 psi needed, which is pres- 
sure when valve “breaks” to atomize 
fuel oil. 

7. Dismantle dual-plunger pump and 
check seats of main delivery and pilot- 
plunger delivery valves. Seat must be 
especially right for pilot-plunger valve 
as it meters tiny amount of fuel oil. 

8. Check metering edge of plunger for 
erosion and scratches or wear grooves 
that cut down pump efficiency. This is 
a ticklish job and parts must be abso- 
lutely clean. When reinstalling barrel 
and plunger in pump body, make sure 
both are free of tiny dirt particles. Don’t 
use rags in handling parts. Threads 
often get in pump, causing trouble. 
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7 Check dual-plunger pump . . . 


9. Now check the pump control-sleeve 
and the metering fuel control-rod teeth 
for fitting. Tiny white timing marks on 
both control sleeve and the fuel control- 
rod must align with one another as 
shown. Fuel pump is timed from these 
reference points. 

10. Next check fuel pump’s timing- 
mark alignment with control sleeve and 
control rod after reinstalling in pump 
body. Dots must line up as in step 9. 

11. Measure width of pilot-oil timing 
washer and record. This washer times 
pilot oil when engine goes into gas 
operation. Thinner washer advances 
pump timing, thicker retards it. Every 
0.002 in. makes about 4-psi difference 
in pressure. 

Raise or lower final gas-operating 
combustion pressures needed with these 
washers. Usually you won’t have to 
change washer as pump maker installs 
the right dimension for your engine. 


(Continued on next page) 10 Check inside of pump... 11 Measure the timing washer 
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3 R hi 4 cl hol 
emove shims . . . ean spray holes... 
8 Look for erosion . . . 9 Align fuel control-rod . . . 
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continued 


Take indicator cards 
and balance engine 


1. Now that you have made oil-opera- 
tion checks, start engine, apply the load. 
Next use selector switch, record exhaust 
temperature of each cylinder. 

2. Adjust fuel pump metering-con- 
trol-rod so temperature is same from all 
cylinders. First loosen lock nut and 
adjust setscrew as shown. To raise 
temperature, screw in—to lower, screw 
out. When temperature for a cylinder 
is right, tighten lock nut as shown. 
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6 Study cards for unbalance as Fred Carter is doing ... 


Each pump’s control rod has reading 
in mm. If amount is more than 2 mm 
on any rod, check that pump’s timing 
and corresponding cylinder pressures. 
Reading on all control rods should be 
as nearly the same as possible. 

3. Check cylinder temperature again. 
Here it is exactly right, 820 F. All cyl- 
inders must be same. 

4. With exhaust temperatures all the 
same, take indicator cards. Always 
blow out indicator cock before attach- 
ing indicator. Unless you do this, tiny 
carbon particles may plug pressure pas- 
sage in line, giving faulty readings. 
Take cards of cylinder-combustion pres- 
sure balance at full load only. 

5. Combustion-pressure balance card 
shows if each cylinder is doing its share 
of work. Remember that cylinder tem- 
peratures may balance perfectly, yet 
combustion pressures be out of balance. 
This is the most important of all bal- 
ancing operations. 

6. Study pressure card for unbalance 


by checking against engine maker’s in- 


struction book. This book also tells you 
right indicator spring to use. Ruler for 
measuring the pressure lines must have 
same pressure rating as on indicator 
-pring to tell the right story. 
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1 Take exhaust temperatures... 2 Adjust pump rod’s length... 3 Check cylinder temp again... 


7 Check lines with rule... 


7. Here No. 7 cylinder’s firing pres- 
sure is low, while ruler shows other 
pressures fairly well balanced around 
800 psi. 

8. Check to see that aligning mark 
does not go out of window at top or bot- 
tom of fuel cam stroke. Photo shows 
that alignment mark is low but not out 
of sight for No. 7 cylinder. 

If the required shimming won’t cause 
this line to go out of the window at top 
or bottom, you can add shims. It is im- 
portant that shims you add do not raise 
pump too high because that will jam 
the pump and cause damage. 

What do you do if shimming does 
raise the marks high enough to leave 
window? Answer is that you must make 
needed adjustment by camming indivi- 
dual vylinders of the fuel pumps. 

9. Insert shims under pump plunger 
to advance timing and to raise combus- 
tion pressure. Here pump has been re- 
moved from its base and fuel pump’s 
push rod is protruding from pump open- 
ing (not shown in closeup). This push 
rod makes up contact between pump 
and camshaft’s fuel cam. Cap for fuel 
pump’s push rod that. houses shims is 
shown at right of shim being miked. 

Mike shims. then add 0.040-in. shim 
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Check temp again. . . 


to raise pressure and also to bring up 
pump plunger’s aligning mark. Do this 
by taking difference between desired 
combustion pressure and actual record- 
ed pressure in psi. Then add one half 
that figure in thousandths of shim thick- 
ness to raise pressure. 

Follow same method of removing 
shims to lower the pressures. This 
adjustment gives approximate correct 
pressure. Make final setting by caming. 

Check pump aligning mark in pump 
window at stroke’s bottom again after 
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9 Insert shims under plunger... 


12 Compare indicator cards .. . 


shimming. You will see that mark is 
now higher in window. So any danger 
of damaging pump from too low an 
aligning mark (out of sight) has been 
removed because of shimming. 

Now check pump plunger’s aligning 
mark in pump window at top of stroke. 
\ligning mark at top of pump stroke 
is about same distance from top of win- 
dow frame as mark is from frame bot- 
tom with pump stroke at bottom. Check 
each cylinder’s fuel pump like this. 

10. Make final adjustment by fuel cam 
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10 Adjust fuel cam... 


13 Take “pull” cards at full load 


if combustion is still slightly low with 
pump timing marks centered in pump’s 
window frames. 

Use indicator card for this operation. 
To raise pressures, advance adjustable 
cam in photo—to lower, retard. Raising 
pressures gives you lower temperatures 
while retarding pressures gives higher 
temperatures. 

Look at pump window, while moving 
cam to see that line on plunger and 
window are in line. For changing engine 

(Continued on next page) 
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4 Blow indi k 5 Take combustion card aa ng 
ow indicator cock... ake combustion cards... — AS 
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timing as a unit, advance or retard the 
camshaft gear. Original camshaft set- 
ting is checked by placing camshaft 
key on No. 1 cylinder in level position, 
then having crank throw of that cylinder 
read 48 degrees BTDC (before top dead 
center). 

When over-all adjustment change is 
made to raise or lower pressures, the 
inlet and exhaust valve—as well as gas 


continued 


cams on some camshafts—have enough 
overlap so operational settings are not 
affected. 

11. Check cylinder temperatures after 
caming adjustments. Note that tempera- 
ture indicated is somewhat lower then 
reading before caming change. That’s 
because adjustments raised pressures. 

12. Take combustion-pressure indica- 
tor cards again and compare them with 


ones taken before making adjustments. 
Note that pressure balance is much bet- 
ter on AFTER card. 

13. Take one set of “pull” cards at 
full load to further check individual 
cylinder performance. Cards show tim- 
ing and firing point. Pencil points to 
firing point here. This operation is also 
an important check for fuel-oil per- 
formance of any type of diesel engine. 


1 Examine relief doors .. . 


At this time make 
these checks too 


2 Check linkage lengths .. . 


3 Examine for tiny gas leaks 


1. With engine checked through for oil operation, check tor gas operation. 
Then inspect the relief doors on alternate rear engine-covers for working freely 
(once a month). Also check diaphragm for possible rupture. 

2. Refer to instruction bulletin and check linkage length measurement. This 
measurement is very critical as governor opening, gas shutoff position and amount 
of gas-rack lead are all affected by accuracy of these settings. You also determine 
transition to gas from oil and oil to gas—resistance on gas-rack movement. 

3. Keep gas-piping connections tight. Check for leaks with a soap-and-water 
solution. Bubbling effect of soap quickly helps you find the smallest leaks. 


1 Align top of gas plug... 
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2 Open all indicator cocks... 
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3 Roll engine on air... 


| 
. 


4 Place on gas operation. . . 


Now adjust engine 
for gas operation 


1. With engine tuned up for oil oper- 
ation, check top of gas-metering plug 
valve for alignment with metering edge 
of inlet sector of metering valve’s cas- 
ing. Do this by resting end of scale 
on both edges to find if flush. Have 
gas-fuel rack and governor in their 
“closed” positions during this check— 
and follow through on all metering 
valves on all cylinders. As soon as set- 
tings are made, make sure gas rack, 
metering valves and governor open and 
close as a unit. It’s especially important 
that they close all the way. 

2. Next open all indicator cocks be- 
fore rolling engine over on air to purge 
system of gas. This is a precautionary 
step. With fuel pumps’ racks in their 
closed position, pilot oil is being me- 
tered into the combustion chambers of 
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5 Adjust gas metering-valve ... 


the cylinders and any gas leakage or 
build-up will ignite and cause possible 
detonations. 

3. Now roll engine over on air to 
purge system of any accumulated gas. 
Check the gas pressure to engine’s 
metering gas-valves. It should be 12 psi 
on gage, which is average setting for 
natural-gas operation. 

4. Engine is now ready to run on gas 

-so place on “no-load” operation. First 
place the manual control-lever on its gas 
position. Only other adjustment needed 
to change to gas operation is to open the 
master gas valve. Do this before placing 
the lever in its gas-operation position 
while engine is running on oil. 

It’s best always to start on oil and 
then change to gas operation at no load. 
When shutting down, it’s also good prac- 
tice to change to oil from gas operation. 
That allows fuel pumps to operate on 
oil, which they would not do otherwise. 

With selector switch, check full-load 
cylinder’s temperature balance. 

5. Next, adjust gas-metering valve’s 
reach-rod length to balance the cylinder 
temperatures at full-load operation. 
Loosen lock nut, then turn reach rod 
into clevis to lower temperature—screw 
out to raise temperature. Make needed 
adjustments in all cylinder metering- 
valve reach rods to balance the tempera- 
tures. 

To raise or lower all cylinder tem- 
peratures as a unit, lengthen or shorten 
the adjustable-rod connection between 
gas rack and governor. Caution! When 
shortening this connection too much to 
raise temperatures, the close position of 
gas rack might affect shutting off the 
gas because metering valves are partly 
open. 

You are now ready for final cylinder 
temperature-balance at full-load gas 
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6 Adjust gas-valve clearance 


operation. With temperatures balanced, 
take indicator cards at full load to bal- 
ance-out combustion pressures. Use 
same procedure as shown for oil opera- 
tion. 

6. If final combustion-pressure_bal- 
ance is slightly off, you can adjust gas- 
injection valve clearance. Tappet clear- 
ance has adjustment range of 0.012 to 
0.020 in., Jess clearance to raise pres- 
sures and more to lower them. 

Caming adjustments can also be made 
for pressure settings and balancing. If 
you must make over-all pressure adjust- 
ments, use pilot-oil fuel pump’s timing 
washer shown for setting fuel pump. 

When temperatures and combustion 
pressures have been balanced out ac- 
cording to instruction book, engine is 
ready for service on either gas or oil 
operation. 

Be sure to test all alarm and shut- 
down devices on engine. You must also 
check and actuate the auxiliaries at set 
periods to make sure you have maximum 
protection at all times. 

This engine has many exclusive fea- 
tures. They are: throttling air at light 
loads to improve operation and fuel con- 
sumption on gas operation; changeover 
when on gas or oil operation that’s 
affected only by gas-pressure failure or 
manual control. These devices must 
also be checked from time to time if 
you want dependable operation from 
this or any engine. 

Now that engine is timed for both 
oil and gas, work out a preventive-main- 
tenance program as recommended by the 
maker. Keep a careful log and study it 
for possible warnings of trouble. The 
most successful diesel operators know 
their engines thoroughly, thereby keep- 
ing them at peak performance, with min- 
imum shutdown. It’s the only way. 
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We viscussep chemical control over 
boiler blowdown last month (page 116). 
Here we will consider the proper blow- 
down procedure. 

Blowdown valves. All pressure boil- 
ers are equipped with one or more pairs 
of bottom blowdown valves. Other than 
a special inverted type, the conventional 
valves are installed to receive pressure 
from above their shutoff disks. 

Regardless of how low the operating 
pressure, never use a globe valve for 
blowdown. This goes for bottom or 
surface discharge. Because of its S- 
shaped seat design, scale bits are apt 
to collect in pockets above or beneath 
the valve disk. Boiler pressure tends to 
pack this deposit rather than free it. 
Valves having the straight type of 
seat, such as the cock, gate or sleeve 
makes, do the best job for blowdown 
purposes. 

Of the two bottom blowdown valves, 
the one closest to the boiler (inside 
valve) is commonly designated for blow- 
ing, while the other (outside valve) acts 
as a sealer. For low to moderate pres- 
sures, the inside valve is normally a 
quick-opening type—either the cock or 
the swing-gate variety (see valve illus- 
tration facing page). A slow-opening 
valve is used on the outside. In the 
medium-pressure range, both are usually 
seatless, slow-opening valves. At high 
pressures, they are also the slow-opening 
type, but the inside valve normally has 
a hard-seat disk. Various makes and 
combinations may he emploved 


118 


FIRETUBE package boiler has water cir- STRAIGHT-WATERTUBE boiler has take- 
culating in crescent on sides of furnace off in the front quarter of the steam drum 


Second of two basic articles 


control angle 


Continuous 
blowdown 


feedwater 


Continuous Feedwoter 
blowdown 


ONE-AND-HALF 2-drum boiler: continu- 
ous blowdown takeoff across steam drum 


Blowdown: the mechanical 


By PAUL BRINDISI, Chemical Engineer, Celco Laboratories 


Blowdown procedures. Although 
controversy has arisen as to which of 
the two bottom blowdown valves should 
be opened first, the long-approved prac- 
tice is to open the outside valve first 
and close it last. On blowing down, 
open it wide. 

After opening outside valve, start 
opening the inside blowing valve slow- 
ly to avert shock to the blowdown line 

but only for a moment—then quickly 
open it full to prevent wire-drawing of 
the valve seat. Never blow down 
through a partially opened valve. Keep 
your hand on the blowing-valve handle 
while making the blowdown. 

In closing this valve, we again turn 
it slowly for a moment, then rapidly 
make it tight. Do not force this valve 
closed. If it does not shut easily, re- 
open quickly. The boiler pressure will 
soon dislodge any scale pieces trapped 
in the valve and it can be reclosed. We 
then close the outside sealing valve. 

With the blowing valve holding se- 
curely, the sealing valve soon cools. 
Should it remain hot for some time after 
blowdown, the inside valve is undoubt- 
edly leaking. Check to be sure this 
valve is fully closed. If leakage con- 
tinues, arrange to have the boiler come 
off the line at the very earliest time. 

When to blow. The principal purpose 
of periodic blowdowns is to rid the 
boiler of its precipitated hardness. This 
is best accomplished during the low- 
load or idling periods when such de- 
posits are more apt to settle out. 
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Because there is greater disturbance 
in the boiler at heavy loads, only a small 
portion of the circulated suspended 
solids is expelled. A considerable vol- 
ume of boiler water is thus needlessly 
wasted at a time when we should be 
conserving water and heat. The al- 
ready high makeup needs are further 
increased, and fuel consumption is 
raised. To add to this, an increase in 
chemical feed is needed. The net re- 
sult is that we now have more precipi- 
tates in the boiler than we would have 
had with no blowdown at this particular 
time. Accordingly, sludge blows during 
heavy loads should be made only in 
emergencies, such as high-water level, 
sudden priming or foaming. 

A minimum of one sludge blow daily 
may be allowed for small boilers oper- 
ating at very low pressures and used ex- 
clusively for heating. All other pressure 
boilers, hewever, must be given at least 
two bottom blows per day. These are 
fixed standards. At no time should they 
be eliminated, even when a decreased 
rate of blowdown reduces them to mere 
puffs. 

For a normal 8-hour work day it is 
best to establish one such blow in the 
evening, some time after the drop in load 
lras leveled off. The other should be in 
early morning, just before the load is to 
rise again. When additional blows are 
required, they should be spaced equally 
between these two primary ones, pre- 
ferably concentrating them during the 
low-load period. 
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Continuous 
\Diowdown 


THREE-DRUM bent-tube boiler: continu- 
ous blowdown takeoff in upper-rear drum 


- Slow opening 


Quick opening 


TWO BLOWDOWN VALVES. Quick open- 
ing one for blowing, the other for sealing 


Where an over night drop in load 
does not exist, make the two standard 
bottom blows at known points of lowest 
steam demand. Any added blows must 
then be conducted during periods of 
reduced load. 

Waterwall headers. In larger boilers. 
waterwall headers have individual pairs 
of blowdown valves. Blowing of these 
valves is a separate function from that 
of the mud drum. On these valves, the 
blows must always be short, else there 
is danger of momentarily starving the 
waterwall tubes and causing their over- 
heating. 

Each header must be given one short 
blow once per work shift. And _ re- 
gardless of the over-all rate of blow- 
down observed, these blows should nev- 
er be increased, either in number or 
length. They are to remain fixed at the 
prescribed time and measure. 

Length of blows. A common practice 
is to judge the length of bottem blows 
by the water-level drop in the gage 
glass. But a closer regulation and com- 
parison is possible with the count sys- 
tem. 

In this method, you begin with a basic 
blow of about 10, 15, or 20 seconds 
duration. You do that in actual timing 
or by counting off at intervals of a sec- 
ond. The blow is measured from the 
time the blowing valve is fully opened 
to the moment of its closing. Using this 
count as a guide, you increase or de- 
crease the length of your blows there- 
after as needed. 
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TWO-DRUM bent-tube boiler has donut 
circulation with takeoff at end of cycle 


Ld 


Lewer| limit 


Dissolved solids, ppm 


24 
Time, hr 


SOLID LINE: long intermittent blows; 
other: continuous and short sludge blows 


A greater volume of water will be 
released per given time with increasing 
pressure. And some boilers, because of 
design and water capacity, are more sen- 
sitive to blowdown than others. Hence 
no common counts can be employed. At 
high operating pressures a count of 
ten may be appropriate. In the medium- 
pressure range 15 could be used. And 
for the moderate-to-low pressures 20 is 
suitable. A fixed count of not more than 
half the basic sludge blow is needed for 
waterwall headers. 

Sludge control. A close check of the 
boiler’s sludge condition should be kept. 
Blowing down the water column and 
observing turbidity in the gage glass is 
not good enough. You should set aside 
a sample in the same-size containers 
each day for comparison of time of 
settling and extent of sludge deposited. 
Maximum permissible percentage is de- 
pendent on the chemical control used 
for your particular operating pressure. 

When boiler-water concentrations are 
within desired limits, but the sludge is 
too heavy, use an increased number of 
short blows. Four short blows remove 
far more sludge than two doubly long 
ones. On the other hand, long blows 
provide quicker adjustment where the 
sludge is not the primary problem, but 
the boiler water’s dissolved solids con- 
tent is higher than recommended. 

Continuous blowdown. Often a fairly 
high rate of blowdown becomes neces- 
sary to properly control boiler-water 
alkalinities and total dissolved solids. 
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ONE-DRUM package boiler generates most 
steam at rear, hence takeoff at the rear 


Numerous bottom blows are then 
needed. This means added manual 
labor and greater irregularity in boiler 
operation. In such cases, the installation 
of a continuous blowdown system is 
indicated. 

Continuous blowdown is but a sup- 
plement, not a substitute for the indis- 
pensable sludge blows. This additional 
~teady discharge of boiler water must 
be in sufficient quantity to warrant such 
a system. Too small a flow causes re- 
peated plugging of the blowdown line 
and fouling of its regulating valve. In- 
termittent operation would do the same. 

Continuous blowdown offers a two- 
fold advantage: It permits removal of 
highly concentrated water without dis- 
turbing the boiler performance (see 
graph at top of page). And much of 
the heat in the blowdown water can be 
recovered. 

A flash tank may be used to make 
steam at reduced pressure. This steam 
can serve to deaerate your feedwater. 
Where a flash tank is not justified, the 
blowdown water can preheat your make- 
up water in an exchanger only. And, if 
required, a small portion of the highly 
alkaline blowdown water may be cir- 
culated after the deaerator to protect 
your economizer and feedwater line from 
possible corrosion. 

Takeoff position. To be effective, your 
continuous blowdown takeoff should be 
placed where the boiler water has its 
highest concentration of dissolved solids. 
This corresponds to the point where the 
greater part of the steam separates from 
the boiler water. This may be at the end 
of the water’s cycle through the boiler 
or only three-quarters of the way around, 
depending on the design of your unit 
(see illustrations top of this and facing 
pages). 

The point of feedwater entry marks 
the beginning as well as the termina- 
tion of the boiler water’s circulation. In 

(Continued on page 196) 
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PORTABLE DIESEL rig was trucked over 200 miles, then set up 
on plant grounds, serviced, ready for load within 24 hours 


Are you ready for fast switch 


Doiry and irrigation 


2400-v 3-ph 


120/240-v 
lighting 


PLANT VOLTAGE was 2400 but portable generator rated 240 v. 
So power was fed back through transformers’ low-voltage side 


Here are the problems you may face in getting a portable diesel 


generator on the line and carrying plant load 


& WHEN YOU'RE COASTING ALONG with 350 kw divided on 
a pair of 18-yr-old diesel generators and suddenly lightning 
hits, insulation is bound to give when nature’s effort mixes 
with your 2400 v. Ours did, with the smell of burned insu- 
lation, throbbing engines, and then complete darkness about 
3 am one Saturday morning. 

Operation blackout. Then began the job of installing a 
portable unit to handle the light and power requirements 
for one of the nation’s largest prison farms. Missouri runs 
this $1.5-million show place, 12 miles outside Jefferson City. 

It’s just too far out for an REA or utility loop. With 
250-350 kw demand the 7-mile run to utility high-capacity 
distribution transformers would be too costly. 

Blackout affected complete plant operation and the physi- 
cal comforts of over 350 trusty convicts who work the 2316 
acres. Fortunately, this very power failure had been consid- 
ered long ago and we contacted the local “Cat” distributor, 
who managed to locate a portable unit at Flora, Ill, some 
226 miles away. 

Loading of the 15-ton self-contained power unit started 
there at noon. We were then nine hours without juice. Water 
supplies began to get on the critical side as the inmates 
and the 368 registered Holsteins made a big dent in the 
50,000-gal water tank. 

Portable rig. A hitch almost developed in the operation 
when it was learned from Flora that the generator was a 
straight 220-v 3-ph, instead of 2400-v which we had planned. 
A 2.4-kv unit could tie directly to the plant bus. 

A map of the electrical distribution system for this Auxil- 
iary Prison Farm had gone astray after 18 years. But from 


electricians who had shot trouble on this system we could 
draw up a one-line schematic of the distribution system. 

We decided that our best bet with the 240-v generator was 
to tie in directly at the biggest power panel at the farm. 
We could then make 2400 v by backing up 240 v through the 
transformers, placing higher voltage on the diesel-plant bus 
and then out again to other system points. 

However, a check showed that the bolts on the 240-v power- 
panel terminals wouldn’t take another cable connector. So 
it was necessary to try and tie directly to the transformer 
secondary leads. This arrangement was really better as it 
fed a large block of 240 v directly to the main power panel 
for the water pumps, various building power requirements, 
kitchen ranges and other high kw demands. Calculations 
showed that the transformers on this back-up plan would 
be loaded about 40% in this reverse operation. 

Temporary cables. Fastest way of connecting the genera- 
tor to our system was to lay three No. 4/0 cables through a 
window and then 150 ft down a hallway into the transformer 
vault. It took two hours to haul the cable from our Jefferson 
City Prison stock, strip the insulation on the transformer 
leads, and make the taps. No taping was required as we had 
ample spacing between phase connections. A wooden plank, 
drilled for the three cables, protected against chafing as they 
passed through the window. 

As we measured this 150-ft distance, our stock crews reeled 
off the same length and made their cuts. This speeded up 
the job and eliminated handling a bulky 450-ft reel of cable 
in trucking and unloading. 

With the portable rig promised for delivery around 10 
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ELECTRICITY 
300-4w -}---- Portable unit | 
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TEMPORARY FEED of No. 4/0 cable was run exposed between 
diesel rig, transformers. Taps made with solderless connectors 


emergency power? 


By L W FITZPATRICK, Chief Engineer 
Dept of Correction, Jefferson City, Mo. 


pm, this meant working in darkness. Two 1-kw_ portable 
gasoline plants were spotted at the site to help unloading. 

Promptly on time the lowboy came on the scene with the 
500-hp 312-kw 12-cyl 1200-rpm unit, commercially known as 
a D397-ES. To conserve time our electricians immediately 
‘ began to check the portable switchboard. Someone had re- 
moved the solderless cable lugs on main bus and generator 
terminals. This was easily handled from work-truck stocks. 

Unloading operations then began to run into a snag. In 
the hurry to get off to Jeff City, it was necessary to use a 
lowboy that wasn’t exactly low. This meant rounding up 
quite a bit of 6x6. 8x8 and heavy planks for shoring. Un- 
loading then started. A winch dragged the generator end of 
the skidded unit, which dipped to the ground as the heavy 
engine end remained angled on the lowboy bed. Then I 
beams on the generator end were anchored to the building 
walls, the tractor was pulled up about six feet and the front 
end was ready to be lowered. 

Timbers to level that end to the lowboy bed were placed, 
the tractor quickly pulled the float away, and the unit was 
angled on the timbers. A pair of 30-ton hydraulic jacks then 
took over, raising the end so blocking timbers could be 
removed. Jacks were then released and the entire unit was 
safely on the ground. 

Dealer’s installation crews went in high gear. After check- 
ing the engine, filling the 70-gal fuel tank with No. 2 die- 
sel oil, it was ready to run a few minutes after 2 am. 

Operation was continuous with the exception of one 30- 
minute shutdown to check lube oil. Fuel consumption aver- 
aged 9 to 10 gal per hour; lube oil, 1.67 gal per day. We 
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Here's what it cost to rent 
a 300-kw portable unit 


Freight, Flora, Ill. to Jefferson City, Mo... $352.00 
Return from Jefferson City to Flora 352.00 
Labor: unload, set up and service 208.40 
Labor: reload, remove 208.50 
Rental rates Month Week Day 

24-hour basis $3500 $1165 $340 

12-hour basis $1750 $ 530 $195 
Servicing: por wouk, $ 50.00 


replenished fuel before it dropped below 14 tank, because 
air could clog the fuel system. With air in system, manual 
fuel-oil pump will purge, but it takes about 15 min of con- 
tinuous stroking. 

Our diesel men took over the operation without any tech- 
nical difficulties. It was extremely simple. This portable unit 
had about 1200 hr previous service and a complete set of 
safety shutdown devices in case. of. low lube-oil pressure, 
over-speeding, over-heating, etc. Engine cooling was handled 
with a large 8-ft radiator fan blowing a blast over the entire 
engine, generator and switchboard. 

Instrument panel. Portable-generator panel was complete 
with voltmeter and ammeter. Generator protection: was pro- 
vided by mechanically operated circuit-breaker release in 
event of a fault or overload. Canvas tarp furnished enough 
protection to switchboard during the slight rain. 

As to cost, these units rate high money. Figures, which 
are uniform throughout the U.S., are based on the Asso- 
ciated General Contractor’s charts. They cover rental costs 
for heavy power scoops, air compressors and heavy earth- 
moving rigs. 

Ten days later one of our generators had been rewound 
and tested. “Operation blackout” was nearing its end. Fuel 
to the Cat was stopped, cables removed from our transform- 
ers, and once again our venerable diesel put power into our 
farm distribution system. 


Crane speeds lighting upkeep 


Utility crane at the new jet assembly plant of Grum- 
man Aircraft in Calverton, L. I. plays a big part 
in general maintenance. It also trims cost of clean- 
ing and relamping lighting fixtures. 
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B& CURRENT-CARRYING CAPACITY of a bus 
is limited by temperature rise. Most 
equipment connected to a bus is de- 
signed to operate at a temperature rise 
of 30 C above a 40-C ambient. If a bus 
is to operate at a temperature greater 
than 70 C, heat flows from it into con- 
nected electrical equipment. 

Here’s another factor influencing bus 
temperature: Copper starts oxidizing 
excessively beyond 80 C. So if tempera- 
tures beyond 70 C are expected, it’s good 
practice to silver-plate where connec- 
tions will be made to the bus. 

Value of current needed to raise bus 
temperature 30 C, beyond a 40-C am- 
bient, depends on bus size and its ability 
to dissipate heat losses. If bus is out- 
doors, heat dissipation hinges on wind, 

Covering a bus with dark insulation means more than electrical 
reat given off depends principally on 
protection. Morris Brenner, Associate Technical Service Engineer, **‘iation and free convection, the latter 
coming from rising currents of sur- 
Burndy Engineering Co, points out why a... rounding air. 

There are other elements that tend 
to increase current-carrying values: in- 
termittent loading, natural drafts, fans 
and cooler connections. On the other 

e hand, intermittent overloads, poor con- 

T nections and limited air circulation tend 
ape e ec rica us to reduce current-carrying values. Non- 
magnetic ducts may decrease current 

rating up to 25%. Magnetic housings 


runs cooler a gaa carrying capacity by 35 


Several factors, inherent in the shape 
and condition of the bus itself and in- 
dependent of external conditions, are 
important in determining current-carry- 
ing capacity of a bus. Among these 
factors are emissivity, skin effect and 
i proximity effect. Emissivity is the rate 

Effect of emissivity on heat dissipation of heat radiation from a conductor. 
A black, well-oxidized conductor 
Copper surface Radiation ‘ emits up to 25% more heat than one 
emissivity Heat dissipation, watts per sq ft brightly polished. In some cases, a bus 
coefficient Radiation Convection covered with a dark-colored insulation 
Polished 0.03 0.68 13.44 may carry more current, for a giver 
Shiny 0.07 1.58 13.44 temperature rise, than the same con- 
Slightly oxidized 0.3 6.76 13.44 ductor without insulation. Reason: The 
Normally euidined 05 13.44 larger surface presented by the insu- 
Heavily oxidized 0.7 15.78 13.44 ; son Dae d high issivit 
Gloss paint 0.9 20.30 13.44 
Flat paint 0.95 21.43 13.44 if the insulation is black. These factors 
may more than offset the temperature 
rise caused by the reduced thermal con- 
ductivity of the insulation. 


WRAPPING COPPER BUS in plastic tape gives safe job that may run degrees cooler 
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DRY CHEMICAL handles motor fire without harming commutator 


Snuffing a motor fire 


b> FIRE-PROTECTION EXPERTS have recognized for years the 
value of dry-chemical fire-fighting equipment when battling 
electrical fires. But some engineers hesitated to adopt it: 
They worry about possible abrasive damage to sensitive equip- 
ment. Ansul Chemical Co of Marinette, Wis., released test 
data showing the chemical can be used on electric motors 
without danger of abrasion. Test used a 74-hp 550-v open- 
type de motor and two 4-lb dry-chemical extinguishers. 

With motor running, one 4-lb extinguisher was emptied 
into the motor through both end bells. Armature, field, com- 
mutator, brush holders and all other parts were thoroughly 
covered with the dry chemical, a specially treated sodium 
bicarbonate. Motor continued to operate, with normal ven- 
tilation carrying off the excess of the dry chemical. Even the 
contents of a second extinguisher failed to do any harm to 
the motor. 

Motor was carefully inspected afterwards and opinion 
advanced that there was no need to dismantle or overhaul 
other than to relubricate the bearings. Apparently there was 
no abrasive damage to the commutator. Where motor uses 
ball bearings it was felt an air-hose cleaning, without dis- 
mantling, was sufficient. However, for motors equipped with 
sleeve or roller bearings, the opinion was that bearings should 
be drained, flushed and relubricated in addition to cleaning 
remainder of motor. 


®& DEMAND in the modern office building may run from 
1500 kva, for a small 5- or 10-story building, to 6000 kva in 
the larger 30: or 40-story structures. Years back, office-build- 
ing load averaged 1 or 2 va per sq ft, while today it runs 
between 41% and 10, with the increase expected to continue. 

As pointed out by W W Henderson and H N Hickok 
during the recent AIEE Summer & Pacific General Meeting 
in Los Angeles, loads of this size put the modern office build- 
ing in the same class load-wise with many industrial plants 
that may average 5 to 15 va per sq ft. 

Two main reasons for this load growth: air conditioning 
and better lighting. Power loads now include air-conditioning 
compressors, elevator motors, fans, water pumps. To a lesser 
degree load growth has been affected by increased adoption of 
office machines. 

In light of these heavier loads, much thought has been given 
in recent years to higher distribution voltages in office build- 
ings (Power, March 1954, pp 74-75). Engineers are exam- 
ining closely the possible use of a 480Y/277-v power system 
rather than the conventional 208Y/120-v network voltage. 
Studies to date show a lower installed cost using the higher 
voltages. 

Many factors come into the picture in determining feas- 
ibility of using 480Y/277. First consideration is whether 
480 v is available in the area from the local power company. 
Where only 208-v power can be had, auto transformers may 
be used to step up voltage inside the building. Such trans- 
formers cost about $8 per kva. 

Where power can be bought at a still higher voltage, say 
13.8 kv, an alternate plan is to step this voltage down inside 
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480 volts gaining ground in office buildings 
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the building to 480. Buying power at a high voltage trims the 
power bill somewhat, and in time might write. off the trans- 
former cost. Some power companies today, especially in 
large cities, are finding it practical to provide this higher 
network voltage to customers who are using large blocks of 
power. 

Other utilities will provide only 480-v delta service. If 
such is the case the design engineer laying out a new service 
must provide for a grounding transformer to get a 480Y/277-v 
system. As in buying an auto transformer, mentioned above, 
cost of a grounding transformer would whittle back some 
of the possible savings of the higher-voltage system. But the 
higher-voltage scheme should still be considered and worked 
out on a final cost basis for comparison. 

Until last year there were certain restrictions on the use 
of a 480Y/277-v system in office and similar type buildings. 
The National Electric Code did not permit general use of 
electrical systems having more than 150 v to ground. Re- 
cently the Code has been amended, permitting systems up 
to 300 v to ground. The only present remaining restriction 
is that lighting circuits using this higher voltage must be in 
the walls, or otherwise not integral with the fixtures. Thus, 
the trend toward this higher-voltage system now has the 
blessing of the National Electric Code. 

Building configuration is perhaps the largest single-factor 
in determining how much can be saved. Greatest cost reduc- 
tion comes about when the area per floor is small compared 
with the number of floors. This can be traced to the fact that 
a large saving is made in size of cable or bus duct, or both, 
used in building risers. 
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Lubrication chart for standard roller chain 


\ 


rs 
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Guide to 


@ 


Pitch diameter of smalier sprocket, in. 


roller-chain 


lubrication 


N 
Rpm of smaller sprocket ( Usuolly the driver) 


sprocket runs 150-300 rpm, use drip-feed; if it runs over 650 rpm, 


3,000 
4,000 
5,000 
6,000 


USE THIS CHART to pick best lubrication method. Example: If a 12-in.-dia smaller 


use force-feed 


Check list: adjustments and repairs 


Possible causes 


Symptoms Remedies 


Excessive noise Misalignment 

Too little or too much slack 
None or improper lubrication 
Loose casing or bearings 


Lubricate 
Draw up bolts, brace 
casings if needed 


Chain sprockets worn 


Check alignment and correct 
Adjust centers for proper chain slack 


Reverse or replace sprockets 


maintenance 


Here are 4 basic methods 


Wear on chain 
side plates and 
sides of teeth 


Misalignment 


alignment 


Remove chains and correct 


of lubrication, and a check list 


Broken pins and Chain soeed too high for 


Use shorter pitch chain of 


of what to do if you run into 


pulsating loads 


Too much slack Take up slack 


rollers pite ‘ equal or greater strength 
Shock or suddenly applied Avoid shocks—easy starts 
loads give longer life 
Chain whip Long centers or high Reduce centers when possible 


any operating trouble. Based 
on data from Chain Belt Co 


Chain gets stiff 


Misalignment 
sprocket 


Improper lubrication 
Excessive overloads 
Corrosion 


Check alignment and correct 
Remove chain, clean, relubricate 
Reduce load when possible 


Cotters come out 


Vibration and centrifugal 
force 


Invert chain so heads of cotters 
Gre on inside nearest shafts 


Chain climbs 
sprocket 


Poorly fitted sprockets 


Severe overload 


Chain worn over length 


Reverse sprockets or replace sprockets 
and chain if necessary 

Reduce load if possible— 
lubricate driven machine 


Chain clings to 
sprockets 


Incorrect or worn sprockets 


Heavy and tacky lubricants 


Reverse sprockets, or replace 
sprockets and chain if necessary 
Clean chain and sprockets 
and lubricate correctly 


Check chain clearances 


Broken sprocket Obstruction—or foreign 
teeth material in chain 


Drain and clean chain case 


Shaft bearin 
wears excessively 


Too little chain slack Correct the adjustment 
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Manual lubrication. Apply oil 

inside chain at edges of the side 

plates. Use brush or spout can. 
Lubricate entire chain twice a week, 
oftener if needed. Regulate amount of 
oil used so none is thrown off 


Sight -feed 
lubricotor-- 


Wick-packed 
distributing pipe 


Drip-feed system. Use sight-feed 

lubricator and distributing pipe. 

Lubricate side plates on lower 
strand of chain, near sprocket engage- 
ment point. Regulate flow rate for com- 
plete lubrication without flooding 


tight 
casing 


Oil bath. Chain runs through oil 
bath kept at pitch line in casing. 
Alternately, use slingers mounted 
on sprocket to throw oil on to the chain. 
Drain, clean housing and replace oil 
at least once a year 


Oil- tight easing 


a 


Return pipe 


Pressure 
regulating valve 


Sump ---~- 


Force feed. For high-speed heavy- 
duty drives. Circulating pump 
system sprays inside of chain, ex- 

cess returns to sump. Use quality oil 

and an oil-tight casing. Clean system, 
renew oil once a year at least 


SEPTEMBER 1954 ° 


PLANT OPERATION AND MAINTENANCE SECTION 


Roller-chain lubricants have 


3-fold purpose 


& Recarvess of the speed and load at which a chain transmission operates, 
and regardless of the lube system you use, your lubricant must accomplish 
three objectives if it is to be effective. It has to (1) provide pin lubrication 
(2) supply roller and sprocket-toéth lubrication (3) protect the chain 
against wear and corrosion caused by dust, dirt, moisture, chemical fumes 
and high temperature. 

For proper pin lubrication, oil must be fluid at the operating temperature 
so capillary action can form and reform a film over the internal bearing 
surfaces of pins and bushings. This action provides continuous protection 
as the chain moves. Since shock loads on individual links become more 
frequent when speed increases, follow the practice of cutting load when 
increasing speed. This keeps bearing pressures on pins and bushings within 
design limits, prevents excessive wear. 

Lubricating rollers reduces wear at the point of contact with the sprocket 
teeth. Correctly designed chain parts have enough bearing surface to take 
care of ordinary strains, but still require lubrication for easy, rolling contact. 

Moisture, dust, dirt and chemical fumes in the atmosphere tend to work 
into the chain if the lubricant does not keep them out. They immediately 
increase wear, and will ultimately shorten useful life. Under these condi- 
tions, grease may be practicable. Grease in the chain clearances seals against 
entry of abrasive materials. To maintain properly, provide regular, thorough 
cleaning and regreasing. 

High-temperature service requires special lubricants that will not com- 
pletely volatilize. For such installations, consult a lube supplier. 

In all cases, keep in mind that lubricant must penetrate through the 
roller clearance spaces. It is fruitless to oil the chain surface if the wearing 
parts run dry. 

For effective distribution, deliver oil of the proper viscosity to edges of 
the side plates. As chain moves, capillary action draws it into the chain 
joints. 

When using a solid lubricant like petrolatum, submerge the chain in heated 
lubricant and leave it until air bubbles stop rising to the surface. This 
indicates that clearances between pins and bushings are filled. Let: chain 
remain until lubricant partially solidifies, so it will not drain out. 


No. 9 of the Bill Eddy cartoons 


Repeated by request 


“Never mind writing me a report, Higgins, just issue a communiqué” 
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that will help you do a 


Good hookup for your ammonia receiver 


THESE TWO AMMONIA RECEIVERS (gage 
glass on other end of first drum) were 
installed for trouble-free service. All 
lines are welded, double-valved, and all 
flanges have stainless-steel bolts, nuts. 

Ammonia charge is about 5000 lb for 
entire plant. Pumpout lines are so in- 
stalled that either condenser or receiv- 
er in system can be pumped out while 
other two are in service. 

Gage glass is full height of receiver 
and has graduations so we know exact 


height of ammonia at all times. To keep 
sediment out of bottom glass connection, 
nipple extends an inch or so up into 
bottom of receiver. That prevents ball- 
check in bottom glass-fitting from being 
plugged with sediment, then sticking, 
in case glass breaks and ball has to 
prevent ammonia from being lost. I un- 
derstand there have been many cases of 
sticking ballchecks where there is no 
nipple inside 

R C Hocan 


receiver, as in ours. 
Canton, Ohio 


Volt-ohm-milliammeters 


BE CAREFUL of measurements with low- 
priced volt-ohm-milliammeters. Quality 
instruments have meter movements with 
higher full-scale accuracy. Most good 
instruments have a full-scale accuracy 
of plus or minus 2%. Multiplier resis- 
tors have a tolerance of 1% so that 
makes for 3% accuracy. 

That 3% accuracy doesn’t mean 
everywhere on the scale. For example: 
If the reading is 150 volts on the 150- 
volt scale, voltage is 147 to 153 volts. 

But when you measure just 25 volts 
on the same scale range, true voltage 
reads 25 volts, but it could fall any- 
where between 21% and 291% volts. 
Best range is 34 scale for all checks. 

Good trick when testing unknown 
voltages is to use high scale and then 
drop to lower range. If not sure whether 
you are testing ac or dc, set the meter 
for ac so rectifier protects the meter. 

Constant-current transformer gives an 
accurate 115-v check for your voltmeter. 
Load the constant-current transformer to 
75% of its rating for greatest accuracy. 

L W Fivzpatrick 

Jefferson City, Mo. 


Lubricate wire rope 

MAKE UP A THIN SOLUTION of shredded 
beeswax and carbon tetrachloride. Paint 
this on the rope. Carbon tetrachloride 
soon evaporates, leaving beeswax on and 
between the strands of the rope. 

W E Warner 
Woodford Green, Eng. 
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Preferred 


Do you agree with Pef's idea of poor and good bearing piping hookup? 


TROUBLE with cooling-water hookup to 
bearings in first sketch is that operator 
has four valves to watch and adjust. 
Then every time he has to adjust a 
valve he must walk back and forth to 
waste funnel to observe amount of cool- 
ing water coming through. 

My idea of an ideal hookup for this 
installation is second sketch. Here he 
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has only one valve to watch. Outlet is 
within sight and is near the only valve. 
Besides, there’s less piping, the job is 
neater and takes less maintenance. 

N T Per Boston, Mass. 
Epitor’s Note: In some installations 
last bearing serviced by cooling water 
in second sketch may run hottest. Yet 
it would get water preheated from the 
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three bearings before it. To keep this 
last bearing at right running tempera- 
ture, the only valve in system would 
have to be opened so wide that preced- 
ing bearings might run too cool. 
Hooking bearings in series is usually 
good practice, but depends on number 
of bearings in series and their running 
characteristics. What do readers say? 
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STEVE ELONKA, Associate Editor 


What would you have done? 


WHITE LINEN in our laundry seemed to 
be yellowing. Tests of hot water showed 
it contained a lot of iron. Water is from 
municipal supply, which is almost free 
from iron, so that put the finger on our 
storage heater. 

Something had to be done right away. 
That Saturday afternoon, after plant 
had shut down, we flushed and cooled 
the tank. A stainless-steel base paint 
had been recommended to stop the rust- 
ing. After scraping and washing out 
the tank thoroughly, we applied two 
coats of acid to rusted surface, then 
neutralized it with diluted mixture of 
alcohol. 

After the tank had dried out, we were 
supposed to give it a prime coat, let it 
dry for 4 hours, then put on finish coat. 
By doing the job Saturday night, it 
would be dry for filling and heating 
early Monday morning. 

Thinking I had done worst part of 
job, I grabbed the pail of primer and 
brush, slid through the manhole, and 
eagerly slapped on paint. But paint 
fumes went into action. Before I had 
the rear head finished, my eyes were 
watering badly. I couldn’t see, and 
could hardly get my breath. I dropped 
the brush and made a dash for the man- 
hole. After getting some fresh air in 


my lungs and wiping my eyes, I thought 
I'd give it another try. Poking my head 
through the manhole was enough! 
Fumes got worse by the minute. 

With all the work of preparing the 
surface, I didn’t want to give up the 
job. What’s more, I couldn’t if I wanted 
to because the paint pail and brush 
were still at tank’s far end. And those 
fumes kept me from going after them. 
Not having a gas mask, I thought I was 
licked. There are few business places 
open Saturday night at 8 pm in our 
town where you can pick up a gas mask. 

Corner drugstore was open so I 
bought a pair of airtight diving goggles. 
Then I got a 15-ft length of garden 
hose. It sounds funny—but it worked. 
Wearing eye goggles and holding onto 
garden hose with my teeth, the manager 
fed hose to me and held other end out 
window for fresh air. In this way I fin- 
ished the prime coat. We put on the 
final coat at midnight. 

Monday morning the tank was dry 
and is now furnishing crystal clear water 
—thanks to a garden hose and water 
goggles. I know I should not have en- 
tered the tank without a gas or oxygen 
mask, but I did that very foolish thing. 
What would you have done? 

R J ANDERSON St. Paul, Minn. 


Here's what | would have done... 
To TELL AC FROM DC (Power, July 1954, p 129). How many 


people have stroboscopic vision to distinguish ac from dc? 
Here are several sure-fire methods: 

Use a neon bulb to eliminate guesswork. Fuse pullers car- 
ried by maintenance men make this easy. Stick the line 
wires into a raw potato, or fill a glass full of water and put 
wires in it. Litmus paper is good, but you may have to buy it 
at a drug store. I’m sure Power readers know of many other 
methods I haven’t heard about—ones they have used. 


C BacHMANN 
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Feeder cables 


\ 


Stee/ 
conduct 


/ 


tralizing cables 
2 |3 


Single ac conductors 


in steel conduit 


THREE STEEL CONDUITS, sketch, were 
installed for three conductor cables. 
Distance L was long and conduits were 
embedded in concrete. That made it 
impractical to increase their size. 
Load conditions and circuit voltage 
finally tripled, making it impossible to 
use three conductor cables in same con- 
duits. To solve problem, single conduc- 
tor feeder cables were pulled into each 
conduit, plus cables 4, 5 and 6. These 
additional neutralizing cables were con- 
nected at ends of conduit runs. In ef- 
fect we had a current transformer, with 
current flowing in conductors 1, 2 and 
3. That set up a flux in each conduit 
which, in turn, induced a voltage in 4, 
5 and 6. That created a current flow in 
these conductors in direction opposite 
to flow in 1, 2 and 3, and a flux opposing 
and practically neutralizing initial flux 
set up by flow in 1, 2 and 3. 
Neutralizing conductors 4, 5 and 6 
were made same area as l, 2 and 3. 
Neutralizing effect by actual test indi- 
cates over 90% correction and no con- 
duit heating or increase in voltage drop 
could be measured. Readers interested 
in checking question of induced volt- 
ages should read Electric Power Trans- 
mission (McGraw-Hill Book Co), sec- 
ond edition, pp 80-84, reference p 83. 
C O von DANNENBERG 
Brooklyn, N. Y. 


Cleaner flowmeter pens 


DRAFTSMAN’S INSTRUMENT ink remover 
is a hahdy aid in cleaning flowmeter 
and other control instrument pens. It 
rapidly softens all ink deposits and 
leaves the surface clean. A few grains 
of boiler chemical phosphate added to 
ink eliminates future pen clogging. 
L W Fitzpatrick 
Jefferson City, Mo. 
(Continued on page 128) 
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Ammeter finds trouble 


MAIN DIFFERENCE between the ordinary 
mechanic and operating engineer is that 
engineer must be an expert trouble 
shooter. He can’t know too much about 
things chemical, mechanical and elec- 
trical. 

In this age of complicated controls, 
many hidden devices give trouble. Any 
method that can be used to sectionalize 
the fault, without extensive testing or 
dismantling, saves time and money. 

After years of search I’ve come up 
with this sure-fire way of knowing if 
an inoperative solenoid device or valve 
has a mechanical or electrical defect. 
If the entire electrical circuit is com- 
plete, deflections are given (1) on ac 
coils by a clip-on ammeter with open 
hook (2) on de coils by a compass 
moved on outside. In both cases, the 
needles jump if the circuit is made on 
and off. In a fraction of a minute, [ 
know if trouble is mechanical or elec- 
trical. 

Anyone who has done any trouble 
shooting will appreciate the immense 
value of this speedy and simple check. 


F J ArDoLino Brooklyn, N. Y. 


Handy welding tool 


Tuis Too for the pipe welder is a mag- 
net. It quickly removes slag from 
mitered and saddle cuts in pipes. New, 
powerful Alnico magnets with their 
stronger capacity are easily inserted 
in the smallest pipe opening. 
L W Fitzpatrick 
Jefferson City, Mo. 
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Here's your ‘trick’ of the month 


MANHOLE COVER PLATES in steam drum 
of our 125-hp boilers are very heavy. 
They have two bolts and yokes. Plate 
is too heavy for one man to hold up in 
place and bolt with one hand while 
putting on yokes, washers and nuts. 
With no help to do the job this year, 
I had to figure a way to lift the plate 
myself. 

Directly over manhole is a steel roof- 
beam. I drilled beam for wooden-pul- 
ley block, sketch, and hooked to cover 


plate resting inside on boiler tubes. 
Then I attached a large 10-gal bucket 
to other end near floor. Bucket was 
elevated above floor so cover plate would 
seat before can touched floor. 

When everything was ready, I slowly 
filled can with water from a hose. Plate 
rose gradually to position inside boiler. 
All I had to do was put on the bolts, 
yokes, and tighten up nuts. Now this 
back-breaking job is easy. 

A H Parker Peterborough, N. H. 


from paper 


Tinsel bar collects 
static electricity 


We INsuRED a firm who manufacture 
colored cellophane. They also print 
colored foil for Christmas wrapping. 
One day they were using a flammable 
solution to clean printing ink off rolls. 
Cellophane and foil had collected a 
good deal of static charge caused by 
friction of cellophane or foil running 
over rolls. 

To lick their static problem, we had 
to find what caused the static. It could 
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be (1) flow of steam used for drying 
ink, or flow of air from any opening 
in a pipe or hose (2) movement of non- 
conducting power or conveyor belts and 
(3) other forms of motion involving 
changes in relative position of contact- 
ing surfaces of dissimilar substances. 
One or both of these may be a poor 
conductor of electricity or nonconduc- 
tor, causing a problem. 

We found that cause was from item 
3 as material to be printed ran over a 
number of rubber rolls. We stopped the 
static by installing tinsel bars, grounded 
to the machine frame with No. 4 stand- 
ard copper wire, sketch. Tinsel thread- 
like wire picked up the static and trans- 
mitted it to machine’s frame, which was 
grounded. 

If the static accumulation had not 
been discharged, it could have caused 
a spark in mixtures of flammable vapors 
from cleaning material used on printing 
roll. Spark might then have caused a 
fire or even a damaging explosion. 

P W OLson Mt. Vernon, Ill. 

(Continued on page 130) 
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5 COOPER BESSEMER 1850 HP r Supercharged D DIESEL ENGINES 
WESTERN MINNESOTA POWER CO-OP., BENSON, MINN. 


JacketWater and Lube Oil Temperature 
POWERS ACCRITEM REGULATOR 


Controlled by EPOWERS3 


proven dependable Here’s another ‘“‘Blue Ribbon” installation. Right engines for 
the job — right control for the engines. 


Many temperature control problems can be solved best by 
POWERS versatile ACCRITEM-FLOWRITE system. Waste 
heat recovery, fuel and combustion air ratio-ing, and heavy 
oil preheat control are examples. Advantages of this pressure 
operated system are: 


Closer Temperature Control because of greater valve 
power, adjustable sensitivity, and superior valve throttling 
characteristics. 


More Reliable In Service because of fail-safe valve feature, 
over-range protection, and general rugged construction. 


More Convenient In Use because of adjustable temperature 
control and indicating gages. 


Easy To Install because of smaller temperature sensitive 
element; use of air, water, or oil as operating medium; 
copper tubing used between regulator and valve. 


Reasonably Priced. Contact POWERS nearest office or write us 
direct for details on the ACCRITEM-FLOWRITE system of 


POWERS FLOWRITE temperature control. 
3-Way VALVE 


Established in 1891 e THE POWERS REGULATOR COMPANY « SKOKIE, ILL. © Offices in Over 50 Cities 
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Thermostatic 
Reservoir for control valve 
temperature 


control bulb 


City water 


u 
For single cylinder and 
2-stage compressor 
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Thermostatic — - 
contro/ valve 


High-pressure and low-pressure cylinder 
hookup for large compressors 


How to eliminate water waste in your air-compressor hookup 


WATER IS WASTED in manual-controlled 
operations, becomes costly, and com- 
pressor efficiency drops. 

In places of high humidity or during 
summer, excess water causes sweating 
in cylinders, intercoolors and aftercool- 
ers. Continuous operation then may 
ruin cylinders by washing oil film off 
their walls, causing friction, overheat. 

Condensation creates an oily emulsi- 
fied-sludge from cylinder walls, passes 
to traps, then sludge gums trap orifices. 
Air flow oil-contaminated 
sludge in receivers. Excess vapor or 
condensation passes to plant tools and 


deposits 


processing, causing costly shutdowns. 

You can control this by using thermo- 
static control valves installed at stra- 
tegic locations. Temperatures are con- 
trolled in both water and air, water flow 
is maintained. 

In one large plant where compressed- 
air capacity ran into millions of cubic 
feet per day, we had to use booster 
pumps for city water to boost pressure 
to plant. Air load fluctuated, as did 
water pressure in jackets. That brought 
about conditions that made it necessary 
for compressor operators to be con- 
stantly on their toes. Temperature con- 


trol-valves were installed, resulting in 
lower maintenance and better efficien- 
cies, besides saving city water. 

You can use waste water from com- 
pressors and aftercoolers for plant sani- 
tary uses, or pump to fire-protection 
tanks. In one plant water was used 
twice for a battery of compressors after 
heat exchangers cooled the water. In 
another plant, water from compressors 
passed to the open feedwater heater, 
and was used in boilers. One plant used 
water to condense steam, overflow be- 
ing pumped to fire-protection tanks. 

J M Gorrie Euclid, Ohio 


One-hand vise shear 


for rod and sheet 


THIS HANDY SHOP-MADE TOOL will repay 
you for all the trouble of making it. 
I used an old 14-in. flat file from which 
I ground off the file cuts, then annealed 
it and put in bolt hole. Vise jaw was 
cut out to shape shown on a metal-cut- 
ting band saw, and the tabs and tongue 
formed. After grinding cutting edges 
I tempered the tool. 

When it is completed as in sketch, 
and gripped in bench vise, you can 
manipulate work with one hand and cut 
with the other. Either rod or sheet, lim- 
ited, of course, to gages that can be han- 
dled, is easy to cut now. 

This shear can be made from scrap in 
mechanic’s spare time, costs little. 


CH Witiey Penacook, N. H. 
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Now, silent sound makes 
metal surfaces cleaner 


Too OFTEN soil removal from metal sur- 
faces is an expensive hand-wiping oper- 
ation. By converting electrical energy 
to sound energy both hand wiping and 
soil are eliminated. 

Hydraulic valve lifter assemblies for 
a modern V-8 automobile engine are an 
example of ultrasonics’ effectiveness in 
cleaning metal parts. Vapor-spray de- 
greasing plus ultrasonics removed 15 
times more surface soil than the method 
used in one plant prior to test. As a last 
stage, where present methods are not 
adequate, the ultrasonic technique yields 
the best results in the history of indus- 
trial cleaning and there is no mess. 

Courtesy, Detrex Corporation, 

Detroit, Mich. 
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STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 
For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 


More than 900,000 used 
throughout industry. 


Write for YARWAY 
Bulletin T-1740. 


which 


for you? 


HIGH PRESSURE, 
INTEGRAL STRAINER 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 


Ample capacity when system 
is being ‘“‘warmed up’’—yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14"’ to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impalse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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PLANT PROBLEMS helpful info from readers 


How is heating system best balanced? 


HERE ARE THE FACTS: We have a 20-story apartment building 
with a forced hot-water heating system. Some apartments are too 
hot, some too cold. Hot-water temperature and flow are more than 
adequate and radiators appear in working order. 

I think the system needs rebalancing. Each riser has a balanc- 
ing valve at its heel and every convector has a shutoff valve in its 


supply and return lines. 


What’s the best procedure for balancing flow? How can we 


check to see that flow is right in the risers? 


Here are the answers 


WS, June Power 
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TYPICAL ARRANGEMENT of a forced- 
circulation hot-water system appears in 
the sketch. With this design, returns 
from each radiator are piped to the 
hot-water supply of the following units, 
with the total flow being pumped 
through an indirect heater into a hot- 
water storage tank after passing through 
the boiler. 

Compression tank maintains nearly 
constant pressure on the system at all 
times. Automatic valves control flow 
according to system heat demand. 

First step for WS is to check the 
radiating surface in each apartment to 
see it is sufficient for the heating load. 
Remember, size, configuration and ex- 
posure of each room influence its heat 
requirements. With these data on hand, 
WS can estimate the required hot-water 
flow and check to see if existing pipe 
sizes are satisfactory. 
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~ pump 


Knowing the available pump head and 
pipe sizes for each unit, WS can esti- 
mate the flow quantities in his system. 
Comparison with the flow’s earlier esti- 
mate permits him to find the radiators 
not receiving the needed flow. 

Adjust balancing valves on risers con- 
taining radiators with the wrong flow. 
This is a trial-and-error solution that 
may or may not produce the desired 
results. If some areas are still cold, use 
a pump having a higher head or install 
larger pipes. Running new pipes is 
costly; a higher head pump is, there- 
fore, probably the best solution. 

Check riser flow by opening drain A 
at base (right sketch) and closing valves 
B, C and D. Collect flow in a receiver 
during a measured period and weigh. 
Average flow in lb per hr is computed 
and compared with required flow. 


H B Wayne Brooklyn, N. Y. 
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MOST HEATING SYSTEMS, well designed 
or otherwise, are somewhat out of bal- 
ance because the conditions the designer 
envisioned on paper do not exist ex- 
actly on the finished job while it oper- 
ates. In an unbalanced system the pip- 
ing resistances are not equalized and 
short circuiting occurs. 

Flow can be balanced with regular 
square-headed cocks, on a trial-and-error 
basis. Best results are secured when the 
cocks are installed in return lines. An- 
other simple alternative is to install ori- 
fices in branches to individual convertors 
and radiators. Purchasing orifices is 
simpler than making them yourself. 
Give the manufacturer the Btu require- 
ment, water temperature and pipe size. 
With this information he will furnish 
the correct orifice and tell you the fric- 
tion at different flows. 

Keep flow velocity under 4 ft per sec. 
Avoid extremely low velocities and ab- 
normally high. Choosing too high a 
velocity can lead to noisy operation 
and excessive friction in small lines. 

See that water temperature is at 
right level. This insures correct heat 
release and prevents scale formation in 
the system. Bleed air from top of sys- 
tem at the end of every heating season. 
Keep all pipes filled with water during 
summer. Be sure to apply some rust 
inhibitor to prevent internal corrosion, 
which can lead to heating headaches in 
the winter if attack is serious. 

L W Firzpatrick 

Jefferson City, Mo. 


CHECK FEEDER MAIN to see it is large 
enough for building load and free of 
obstructions. See if the same rooms and 
radiators are cold every day of the year. 
If the cold complaints always come from 
the same area, it may be easier to spot 
and cure the trouble than if they shift 
from day to day. 

Air binding of radiators or convectors 
is a common cause of heating com- 
plaints. So be sure to bleed units in cold 
apartments. Do the same for the return 
lines serving these apartments. An air- 
bound return can completely stop or 
seriously reduce water flow from the 
radiator, leading to heating complaints. 

C G Howarter Canton, Ill. 


FIT CONTROL VALVE for each apartment. 
Have valve operated by apartment ther- 
mostat to automatically control water 
flow into the radiators or convertors. Or 
variable orifices can be fitted to the 
heel of each riser to control flow. 
MeLvin Evans Minneapolis, Minn. 
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INSTALL balancing valves at each radi- 
ator inlet to balance a system as large 
as the ones WS has in mind. Using 
valves only at each riser’s heel, as in 
his system, doesn’t give needed control. 


Sketch shows an overhead 2-pipe 


forced hot-water system suitable for a 
20-story apartment building. Distribut- 
ing flow from top of building to various 
zones helps improve balance. On ex- 
tremely cold days, open riser isolating 
valves at top of building enough to per- 
mit equal flow to all zones. Once valve 
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opening is set lock the valves in position. 


Air trap at top of supply header al- 
lows venting and air removal from pip- 
ing as well as from each radiator. 

A good balancing valve is a standard 
packless type combined with a cartridge 
or tube having multiple orifices. Tube 
is designed to give the needed frictional 
resistance at the radiator inlet. 

Valve manufacturer will design the 
internal tube if data are supplied on 
unit arrangement, size and steam needs. 
Using this type valve eliminates troubles. 

A J Breucetmans New York, N.Y. 

(Continued on page 134) 
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——YOUR SEPTEMBER PROBLEMS— 


1 Why does water 
leave gage glass? 


We have a 4000-lb-per-hr oil- 
fired firetube boiler in our plant. 
Until three weeks ago it ran fine. 

Lately, though, water in the 
gage glass drops from sight once 
a day. This usually happens 
approximately two hours after 
the start up. 

We normally carry two to four 
inches of water in the glass. No 
change appears in boiler load 
either before or after the water 
disappears. 

We've checked the column 
for dirt and thoroughly cleaned 
it. Draining the boiler and 
checking the feed pump and 
the controls did not cure the 
trouble. 

Why does water leave the 
gage glass? How can we pre- 
vent this condition? Is it un- 


safe ?—RH 


How do we raise 
motor speed? 


We have a 12-pole 440-v 600- 
hp slipring motor driving a 
hoist. We'd like to increase the 
motor speed slightly, let’s say 
20%. 

I have figured a way to change 
the stator connection from 12 to 
10 poles by leaving only a few 
dead coils evenly spaced around 
the stator. Must the rotor con- 
nection be changed to 10 coils as 
well? 

If the rotor should have a wave 
winding, could we do this by 
changing the rotor connections 
and using the same windings? 

So my question comes down to 
essentially this: Is it absolutely 
necessary for the rotor of a slip- 
ring wound-rotor induction mo- 
tor to be wound for exactly the 
same number of poles as the sta- 
tor for satisfactory operation? 
If so, why ?—BB 


TYLER HICKS, Associate Editor 


Will you help readers who sent problems? 


Extra pay for photos, sketches. 
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More PLANT PROBLEMS 


Begins on page 132 


How can we stop stack corrosion? 


HERE ARE THE FACTS: Our 15-yr-old steel stack collapsed dur- 


ing removal for replacement. Checks showed the \-in. mild-steel 


plates had thinned to 1/16 in. 


We could have avoided the inconvenience of the collapse by 
removing the stack three years sooner. Or we could have left it in 
service until its own weight caused it to fall. Which is mere eco- 


nomical?—CW June Power 


Here are the answers 


NONMETALLIC STACK—hollow tile with 
concrete fill, brick or reinforced concrete 

will eliminate the corrosion problem. 
But each type needs a larger founda- 
tion than a steel stack, increasing job 
cost. Nor would stack be maintenance- 
free because every material presents 
some problems. 

Regardless of the type of nonmetallic 
stack chosen, ladder-rung loops an- 
chored in masonry require periodic in- 
spection. There may be some corrosive 
action at these loops. Also, masonry 
may suffer a fall in its holding power 


For you two new problems, turn to page 133 


after the lapse of a number of years. 

When population growth in the plant 
area is large, stack height may have to 
be increased. This can be costly if 
foundation changes are needed. Higher 
stacks have greater wind loads which 
are transmitted to stack foundation. 

Steel stack is better for CW’s job be- 
cause a smaller foundation may be used, 
ladder rungs are permanent and over- 
all cost lower. Using a straight stack 
instead of a tapered one saves about 
10% on first cost. 

Low chrome-copper alloy steel is a 


Another answer to May question, ‘How can we set up our plant jobs?” 
For the other letters from readers, see the August issue 
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QUESTION: / need a chart to organize 
a medium-size manufacturing plant, 
with mechanical, electrical power-plant 
crews. Plant has a number of usual 
auxiliaries. What’s best way to arrange 
for operation, maintenance? 
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oolroom and Chief Mechanical 


Engineer 


Maintenance 
Men 


Boiler 
Operator 


ORGANIZATION shown should be satis- 
factory if it is changed to suit the con- 
ditions in CC’s plant. Much depends 
on the number of shifts and the number 
of days the plant operates every week. 
D L Cocurane Cambridge, Minn. 
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suitable corrosion-resistant material. Its 
higher strength permits use of plate 
thicknesses down to 5/16 in. Additional 
cost of alloy is only about 5%. 

Steel-stack maintenance costs are 
about the same as with other materials. 
Outside must be painted about every 
five years to insure a nonporous pro- 
tective coating for the metal. 

Coating or lining inside of stack re- 
duces corrosion during load swings 
when flue-gas dewpoint is reached. 
Lining protects inner surface of stack 
from extreme temperature changes, re- 
duces erosion and corrosion, and allows 
use of higher stack temperatures be- 
cause the cold exterior produces an 
insulating effect. Higher gas tempera- 
ture improves discharge and dispersion. 

Planned removal is the safest and 
most economical way of getting rid of 
a severely corroded stack. There are 
contractors who specialize in this work. 

A J Breucetmans New York, N.Y. 


INSULATING LINING often reduces or 
eliminates corrosion in metal stacks, 
particularly with fuels other than nat- 
ural gas and with moisture conditions 
that are not extreme. 

One insulating lining is made of cor- 
rugated asbestos felts built up to form 
a cellular sheet. Treating with a vit- 
rifying solution increases the resistance 
of the sheets to moisture, enabling them 
to withstand temperatures to 700 F. 
They are made flat or curved, to fit in- 
side the stack. All joints between sheets 
must be cemented to reduce vapor pene- 
tration. 

Angles welded or bolted to stack in- 
terior support the lining. Interior metal 
surfaces are coated with an asphaltic 
protective material before the lining is 
applied. 

Insulation reduces stack heat loss in 
cold weather, minimizing moisture con- 
densation. After shutdown, stack in- 
terior remains warm enough for incom- 
ing air to carry off any moisture residue. 
CW should be especially careful to 
obtain a recommendation from the in- 
sulation manufacturer before installing 
this type of lining. Then he'll be certain 
of obtaining the desired results. 


E H Turinc Toronto, Canada 


NEVER WAIT until stack falls. It may 
conk someone on the head or fall across 
the plant, causing a costly shutdown. It 
is far safer to replace when inspection 
shows stack is badly corroded. 
Scrape interior of a steel stack at 
frequent intervals and paint with a 
suitable temperature-resistant paint. 
(Continued on page 136) 
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Actual photographs show amounts of carbon residue left after 
dropping equal quantities of Solnus and two other oils on 
steel plates and baking in a closed oven at 500°F for 24 
hours. The three oils all had viscosities of 300 SUS at 100°F. 


CLEAN SOLNUS LEAVES HOT 


The biggest cause of air compressor fires or explosions is carbon 
formation on valves and in discharge lines. The best way to avoid 
these risks is to use the lubricating oil having the lowest tendency 
to form carbon. 
New Solnus Oils have been proved ideal for air compressor use. 
The minute amounts of carbon that will form are of a fluffy nature; 
so they blow off quickly and do not build up. Thus the danger of 
fire or explosion is largely removed. 
Solnus Oils have other important advantages, too. Your com- 
pressors need cleaning less frequently. This reduces maintenance 
costs. Shutdowns are less likely. Plant efficiency is increased. 
Solnus Oils are also ideal for circulating systems, hydraulic 
systems, gear boxes, and general lubri- 
cation of your industrial equipment. Relative quantities of carbon 
They simplify your storage problems deposit with different oils 
a by doing with one oil many jobs that 
would otherwise require several. Com- 
bine their ability to protect metal parts 
against corrosion, their resistance to 
oxidation, and their moderate price 
and you see how Solnus Oils give you 
“more lubrication per dollar.” 

q Let us send you our complete tech- [LL pd 


nical bulletin on Solnus Oils. Just write | NEW SOLNUS NAPHTHEWIC PARAFFIN 
Dept. P-9 0.9% 90% 


INDUSTRIAL PRODUCTS DEPARTMENT ye 
SUN OIL COMPANY 


Philadelphia 3, Pa. . Sun Oil Company Ltd., Toronto & Montreal 
Made by the refiners of famous Blue Sunoco Gasoline and Dynalube Motor Oils 


HOW NEW SOLNUS OILS HELP 
MAKE AIR COMPRESSORS FIRE SAFE 


New § LNUS Oi 0.9% 


Typical Paraffinic Oil 9.0% 
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Keep stack interior and base clean and 
free of flyash and soot. Using high- 
moisture-content fuels hastens corrosion 
in unprotected stacks. 

Lined stacks are efficient as chim- 
neys and show good corrosion resis- 
tance with little gas leakage. Apply an 
alumnite cement and suitable aggregate 
with a gun in a 2-in.-thick layer over 
suitable mesh held to stack by welded 
studs. 

A good lining correctly applied gives 
better dispersion, minimizes strain in 
cold weather and ends most corrosion 
worries. Be sure to protect stack outlet 
with a cover during long shutdowns 
because moisture entering from the at- 
mosphere may lead to severe corrosion. 
L W Firzpatrick 

Jefferson City, Mo. 


DON’T WAIT until stack falls. It is 
unsafe and uneconomical because some- 
one may be killed or the boilers may 
have to be shut down for weeks. 

Sulfur compounds in flue gas unite 
with moisture to form acid when gas 
temperature falls below the dewpoint. 
The acid is the major cause of corro- 
sion, Often greater corrosion occurs 
at stack outlet because gas temperature 
is lowest there. Vanadium pentoxide, 
met in oil fuel, may also cause corro- 
sion in steel stacks. 

Lining stack interior with gunite or 
another refractory is usually the best 
means of reducing corrosion. Lining 
cost depends on stack diameter and 
height, but it is usually cheaper than 
alloy or carbon-steel construction. 


H B Wayne Brooklyn, N. Y. 


MANY STACKS collapse without great 
damage. But it still isn’t safe to wait 
until this happens before removing a 
defective one. Lining stack with a thin 
layer of castable refractory held in 
place by welded anchors is effective in 
reducing corrosion. 

Consult refractory manufacturers to 
find total cost of lining. Divide this by 
expected life of stack to determine extra 
annual cost of lining. 

Ira A ButcHer Cincinnati, Ohio 


SAFETY is a factor that cannot be ex- 
pressed in terms of dollars. So allowing 
a stack to corrode until it falls is fool- 
ish because of plant, personnel hazard. 
Metvin Evans Minneapolis, Minn. 


WROUGHT-IRON STACKS last two to 
three times as long as ordinary steel. 
But first cost is about 30% higher. 
Higher cost should be compared with 
total cost of a lined steel stack. 

(Continued on page 200) 


More PLANT PROBLEMS 


Begins on page 132 


Two more answers to May question, “How can we protect coolant-oil pumps?” 


For the other letters from readers, see the August issue 
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Oil-handling pumps 


QUESTION: Three months ago our 
metal-working plant set up three 100- 
gpm centrifugal pumps to handle cool- 
ant oil. How can we reduce excessive 
wear in casings, impellers, seals, wear- 
ing rings? Can we treat oil before it 
reaches pumps? 


METAL CHIPS cause excessive internal 
wear in MV’s pumps. If he continues 
to run with his present setup they will 
need new casings within a short time. 

Sketches and photo show a good hook- 
up for an oil flotation unit. The bypass, 
having a fine-mesh strainer or filter, is 
used only during outages of the flota- 
tion unit when coolant flow is needed. 


Refuse 
collector 

Oil entering the flotation unit passes 
to the purifier section. Here it is 
churned into a froth in which the metal 
solids are held in suspension. From 
this section the froth goes to the trough 
and onto a moving collector. The col- 
lector discharges to a floor-mounted re- 
ceptacle. Clean oil flows to the outlet 
of the unit, and then to the circulating 
pumps. 

Units of this design are completely 
automatic and need no filters. This 
cuts maintenance time and labor. The 
low operating cost, plus decreased pump 
maintenance, makes this unit pay out in 
a short period. 

A J Breucetmans New York, N.Y. 
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USE A MAGNETIC SEPARATOR and the 
hookup shown in the sketch. It elim- 
inates troubles in the coolant pumps. 
MV can reduce scale, acid and asphalt 
products that cause sludge by using 1 
qt of regular fuel-oil additive for each 
100 gal of oil coolant. 

While oil purifiers remove most heavy 
metal chips, magnets and filters are 
needed to completely remove all metal 
and abrasives without also taking out 
any additives that are being used. 

At temperatures of 175 F, or less, cool- 
ant oils have an almost indefinitely long 
life. If temperature exceeds this value, 
use watercooled oil cooler in system. 

Ask machine operators to cooperate 
by keeping dirt away from the oil 
streams in their machines. Check the 
oil regularly. You can often detect grit 
by feeling a smudge of the oil. Chemi- 
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cal changes may be indicated by odor 
and color changes. 

Check pump operation at regular in- 
tervals. Chips, lint and other contami- 
nants may jam rotating and stationary 
parts. Use only a safe solvent to remove 
gums, sludges and varnishes from the 
pump impeller. Don’t use files, emery 
cloth or steel hammers—you may dam- 
age the impeller. 

Be sure the oil isn’t too heavy. Too 
high a viscosity can lead to many 
troubles. Because the oil absorbs oxy- 
gen during passage through the system, 
an additive is needed to prevent sludge 
and gummy deposits. We usually use 
200-mesh wire filters in our system, 
instead of 100-mesh. The finer mesh 
really pulls out the dirt from the oil. 

L W Firzpatrick 
Jefferson City, Mo. 
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‘“FLEXITALLIC—DO NOT SUBS 


Four words... but every time 
they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction. 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket—the standard of quality 
in high-pressure, high-tempera- 
ture seal for more than 40 years. 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed. 


Flexitallic Gaskege are exclusively 

spiral-wound e uniquely resil- 

ient copsefuction pioneered by the 
t y 


corrosion, vibrgtion, weaving and 
unpredictablé joint stresses. 
Spirally-wound V-crimred plies 
of required metal with alternating 
plies of proper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175”, .250’, 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2,N. J. 


Representatives in principal cities 


1912, 
=> F jexital dsket is engi- 
to méet specific conditions 
afd physical shock, 


LANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it's our exclusive blue-dyed Canadian asbestos filler. 


® 
SPIRAL-WOUND GASKETS 
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ARGUMENT 


Want fo start something? Like to have your say about any 
article in Power? This department invites all comments 


Give me protection 


REFERRING TO THE ITEM about safety 
hats, p 148, June Power, I think the 
purpose of a safety hat is protection. 
Therefore, it should be worn for the 
utmost shielding from injury. The only 
person who can determine that is the 
man wearing the hat. That goes for 
any kind of headgear—cap, felt hat, 
straw hat, bandanna or anything else. 

The man on the cover of the March 
issue has no doubt found that flying 
particles are most apt to come from the 
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against flying injury! 


front, and that the wide brim will give 
more protection to his face and eyes 
than the narrow brim. 

On the other hand, if the back of his 
neck were more vulnerable, he would 
turn the wide brim to the rear, see 
sketch. 

Herman Phelps can wear his hat any 
way he pleases, but I will decide for 
myself which way best protects my head. 

H T Livineston 

Los Angeles, Calif. 


How we simplified 


smoke measurement in ‘25 
In your Marcu Issuk, p 90, you de- 
scribed Power’s new MicroRingelmann 
chart. Good idea. Here’s a report on an 
earlier effort in the same direction: 

You undoubtedly recall the Roberts 
smoke charts, which are (or were) cir- 
cular cards bearing radial lines provid- 
ing the proper percentages of black and 
white. These cards, when spun rapidly, 
give the desired gray tones. 

Roberts made little cards, about 3 in. 
diameter, to be spun at arm’s length, 
with perhaps a wire nail for pivot. 
Larger cards, about 8 in. diameter, were 
intended for some of the more elaborate 
arrangements. 

Some time before 1925, we in Detroit 
Edison Co mounted a Roberts disk on a 
desk fan motor, spun it on the roof in 
good sunlight, and photographed it. The 
photographers made prints of varying 
density, which we matched against the 
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spinning disk. The three gray tones that 
got majority vote for No. 2, 3 and 4 
were turned over to our paint shop, 
where matching paints were made up 
and applied to small metal strips that 
could be easily carried. 

These were issued to our plant men to 
be used to estimate smoke density. 


CH Berry Cambridge, Mass. 


Eprror’s Note: Undoubtedly the Rob- 
erts spinning charts are the most pre- 
cise way of matching Ringelmann shades 
in a chart that will fuse close to the 
observer. The substantial width of lines 
insures high precision in the “percent- 
age black,” and spinning the card gives 
perfect fusion. 

It is always good to hear from Har- 
old Berry. He is Gordon McKay Pro- 
fessor of Mechanical Engineering at 
Harvard University. After leaving De- 
troit Edison he was a member of the 
Power editorial team for a while before 
going to Harvard. 
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No hard-and-fast rule 


on way to wear hat 

I SEE THAT a reader questions the way 
to wear a “hard-boiled” hat (p 148, June 
Power). I have been in safety engi- 
neering since before the hat made its 
debut in industry, so I know there is no 
hard-and-fast rule on the subject. 

At one time, only the hat itself was 
on the market, and the wide brim was 
most frequently worn in the back. This 
early hat was largely used in under- 
ground operations, where workers need 
protection against rock falls. Wearing 
the longer brim in the back keeps small, 
sharp rock particles off the back of the 
neck, 

For wet locations, this style keeps 
cold trickles of water off the bare back. 
And the short brim in the front makes 
it easy to hang up or detach cap lamps. 
This set the convention of wearing the 
long section in the back, and when sur- 
face workers adopted the hat they mere- 
ly followed the custom without question. 

Pau. ZIEMKE Oak Ridge, Tenn. 


Put wide brim in the back 


In June Arcuments, Herman Phelps 
takes issue on the right way to wear a 
safety bat. He says the March 1954 
cover shows someone wearing a safety 
hat with the wide brim in the front, 
while it should be the other way round. 

He’s right. The correct method is to 
wear the wide brim in the back. If a 
member of Powenr’s staff tries wearing 
a safety hat with the wide brim in front, 
he will soon find that it’s uncomfortable. 


H B Wayne Brooklyn, N. ¥. 
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Claims installation 


is wasteful 
THE MULTIPLE EVAPORATOR installation 
shown on p 118, September 1953 
(sketch above), might be satisfactory 
for very small units, but it’s wasteful 
in large systems. 

I am sure that looking at the Bureau 
of Standards ammonia tables will con- 
vince anyone of the loss by operating 
as this sketch suggests. 

Marion JONES Syracuse, N.Y. 
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You will always get better results by putting 
a Steam Trap on each Steam Coil, Chest or Unit 


Dryer Temperatures at 
Guelph Creamery, Guelph, Ontario. 


WITH GROUP TRAPPING 


(5 steam traps for 10 coils) 


225°F 


WITH BLOW -THROUGH 


(no steam traps) 


250°F 


WITH ARMSTRONG 
UNIT TRAPPING 


(10 traps—one on each of 10 coils) 


309°F 


J 


STAINLESS 
HARDENED STEEL guide 
CHROME 
STEEL 
valve 


STAINLESS STEEL valve 
STEEL valve 
lever 


STAINLESS 
STEEL valve 
retainer 


One of the big advantages of Armstrong traps 
is LOW MAINTENANCE. Mechanisms 
in low and medium pressure traps identical 
in design, workmanship and materials to 
those in 900°F, 900 psig traps. 


POWER * SEPTEMBER 1954 


’ The example at the upper left is simply one of thousands 
that bear out the benefits of “Armstrong Unit Trapping”. 


When you analyze it, the reason is quite obvious. No two 
steam coils, chests, chambers or machines will condense 
steam at exactly the same rate under operating conditions. 
There is a greater pressure drop in the units that condense 
the fastest. Steam will backflow through a common drain 
line from a higher pressure unit to a lower pressure unit. 
This blocks off flow of air and retards condensate flow 
from the lower pressure unit. On the other hand, if you 
separate each unit with its own trap, that can’t happen. 


You will always get higher temperatures and lower pro- 
duction costs with unit trapping. Ask your Armstrong 
Representative about it, or write: 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 


ARMS 
Sitag 


If you don’t have a copy of the 44-page = *""" 
Armstrong Steam Trap Book, we'll be 
glad to send you one. No obligation. 
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GEAR-REDUCING BOX of this fluid mixer gets a shot of cor- 
rosion inhibitor that is propelled by 80-psi nitrogen from hose 


HOW 


protect against 
corrosion 


Courtesy, Shell Oil Company 


CYLINDERS of engines, compressors, etc, are kept rust free 
by injecting this inhibitor before the machinery is shipped 


NEw CRYSTALLINE amine nitrite com- 
pound, known as VPI, prevents corro- 
sion under high humidity in aircraft and 
other internal-combustion engines, tools 
and dies, sand-blasted parts, continuous 
strip steel, antifriction bearings, stamp- 
ings and forgings, sheet-metal compon- 
ents and parts to be plated, machine and 
other tools. Also used as rust inhibitor 
in hydraulic fluids and in water-soluble 
paints for general-purpose industrial 
coatings. 

Portions of this compound volatilize 
rapidly to prevent rust almost imme- 
diately, claim the makers. At the same 
time, some constituents evaporate more 
slowly, for longer-lasting protection. 

This new white powder also flows 


PLANT OPERATION AND MAINTENANCE SECTION 


FOR SPRAYING, mix powder with alcohol. About 1 gram of 
chemical shown is enough to protect | sq ft of enclosed surface 


HAND TOOLS or any ferrous or aluminum parts and equipment 
can be coated, then used without coating again for some time 


more freely. Because it is as fine as tal- 
cum, it does not clog a flocking gun, is 
easily applied with squeeze bottle, salt 
shaker, or similar device. Where spray- 
ing or dusting is impractical, dissolve 
powder in alcohol and apply. 

You don’t have to apply this powder 
directly to surface. Dropped into en- 
closed space it forms vapors that pene- 
trate hard-to-reach areas and condense 
on surfaces. Minute crystalline film 
doesn’t have to be removed before equip- 
ment is placed in operation, as with 
grease or petrolatum. Small quantities 
give complete protection in shipment or 
storage, or between processing steps. 
Small items like tools can be used, then 
replaced without being sprayed again. 
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A complete line of steam traps, 
temperature controls & heating specialties 


Here area few 
STEAM 


TRAPS Thermostatic | Float-Thermostatic Camlift Bucket Liquid Expansion Thermodynamic 


The right trap for each job . . . Only Sarco offers 5 functionally different types — not variations of one type! 


TEMPERATURE 
CONTROLLERS | 


Heating Cooling Heating or Cooling Air Temperature 


ELECTRIC- -- 
THERMOSTATS | 
AND VALVES 


Indicating Non-Indicating Solenoid Valve Motor Valve Room Thermostat 


AIR ELIMINATORS 
AND 
STRAINERS 


Air Eliminators Strainers Scraper Strainers ~ 


OTHER 
HEATING 
SPECIALTIES 


Radiator Valves Radiator Traps + Water Blenders Air Traps Thermometers 


BULLETINS 
Send us data concerning your installa- 5 AV £ 5 
tion; we'll gladly send you bulletins pan 
and case histories. Sarco Company, 
Inc., Empire State Bidg., N.Y.1,N.Y. STEAM 
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Combustion Facts-7: 


Some handy 
rules of thumb 


® THE PRECEDING ARTICLES in this series set down some of 
the fundamental chemistry of combustion—basic facts every 
power engineer should understand. Yet it is only fair to 
admit that there are some handy short cuts that will save 
you a lot of pencil work and give answers close enough for 
many purposes. 

So here are my rules of thumb. In addition, you will need 
to know the general class of fuel, the heat value, moisture 
content and ash content. These last two won't affect your 
answers much, so can be guessed at if you don’t have actual 
laboratory data. You should also have the temperature and 
C9. content of the stack gases, and the room temperature. 


My rules are given at the right. Here is how to use them 
for the following case: 
Fuel—bituminous coal: 
13,000 Btu per pound as fired 
Moisture, 5% 
Ash, 8% 
Flue gas: 
Temperature, 520 F 
12% 
Room temperature, 80 F 


Here are steps: 
1. Theoretical air is 0.74 xX 13 = 9.6 lb per lb coal 
. Water produced by combustion is 0.025 x 13 = 0.33 Ib 
per lb coal 
3. Total moisture in flue gas is 0.33 + 0.05 = 0.38 Ib 
1. Theoretical CO, is 18.5% 
5. Ratio actual air to theoretical is 18.5 + 12.0 = 1.54 
6. Total weight air supplied is 9.6 x 1.54 = 14.8 lb per 
lb fuel 
. Percentage excess air is 100 « (154-1) = 54% 
8. Dry gas per lb fuel is 1 + 14.8 — 0.38 — 0.08 = 15.4 
9. Stack loss in dry gas is figured this way: 
Temperature difference is 520 — 80 = 440. Heat loss is 
M0 x 0.24 « 15.4 = 1626 Btu per Ib fuel 
10. Stack loss per lb moisture is 1000 + 520/2 = 1260 Btu 
11. Stack loss in moisture per Ib fuel is 1260 x 0.38 = 
179 Btu 
To put any of these losses in percentage, merely divide 
by the 13,000 Btu in one pound of fuel. 


tN 


HEADWORK 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


PLANT OPERATION AND MAINTENANCE SECTION 


THE RULES 


1 Theoretical air required 
Rule: Allow following lb per 1000 Btu 


Anthracite 0.76 
Bituminous and 
Natural gas—— 0.72 


2 Water produced by combustion 
Rule: Allow following lb per 1000 Btu 


Anthracite coa]_—_______ 0.016 
Bituminous and 0.0225 
Fuel oi]___ 
Nataral 


3 Total moisture in flue gas 


Rule: Add moisture in 1 lb of coal to 
No. 2, above 


4 Theoretical CO:, no excess air 


Amtthracite — 
Bituminous and 
Fuel oil 
Natural gas (CH, ) 


5 Ratio actual air to theoretical 
Rule: Divide No. 4 by actual CO, 


6 Total weight air supplied 
Rule: Multiply No. 1 by No. 5 


7 Percentage excess air 
Rule: 100 times (No. 5 — 1) 


8 Dry gas per !b fuel 
Rule: 1 + No. 6 — No. 3 — ash 


9 Stack loss in dry gas 


Rule: Subtract room temperature from 
stack temperature. Heat loss (Btu 
per lb fuel) is this temperature dif- 
ference X 0.24 « No. 8 


10 Stack loss per Ib moisture 
Rule: Btu = 1000 + 1% flue temp (F) 


11 Moisture stack heat loss per 


Ib of fuel 
Rule: Multiply No. 3 by No. 10 
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In Deaeration, too 


Builde a Complete line- 


An increasing number of well known utility 
and industrial plants are using Belco equipment to increase 


operating efficiency and decrease operating costs. Belco 


advanced design and application experience can be put to 


work for you, too. 


For technical assistance write or call Belco — 


your first step to lower costs. 


SPRAY TYPE —Belco Deaerator in 


large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 


MARINE TYPE—Typical OPEN TYPE—Deaerator VACUUM TYPE — Unit 
Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by LloydsofLondon) 80,000 Ibs/hr. Ibs/hr capacity. 


Boiler Feedwater Heaters @ Water Softeners e Filters e Clarators 
Demineralizers @ Automatic Process Control Panels 
BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
110 PENNSYLVANIA AVENUE, PATERSON 3, N. J. TRAY TYPE—Belco Deaerator at 


REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas southern municipality. Has a capacity 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. of 125,000 Ibs/hr. 
Representatives in all principal cities of the United States and Canada 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 
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“Snifty took on bunkers all right, 
but this time it was in his own cabin.” 


Marmy formulates two ‘laws’ of physics 


on your atomic power 
plants,” roared Marmaduke Surfaceblow 
during a heated technical discussion at 
that emporium of liquid refreshment and 
learning, the Bent Propeller Bar. “I'll 
steer you clear on how I formulated my 
Second Law of Fuel-Oil Filling Lines.” 

That amazing remark not only stopped 
the show, but even Marmy’s oldest ship- 
mates cocked a fishy eye in his direction 
to see if the old consulting engineer had 
finally snapped a gusset stay. There was 
no question about it, though, for Mar- 
my’s foghorn voice had clearly an- 
nounced that he had “formulated a 
law.” 

With all eyes upon our hero, his be- 
fuddled audience waited for him to get 
this law business squared away. Marmy 
slowly turned his back to the bar, listed 
his old gray bowler to starboard, gave 
his admiring table and bar audience the 
onceover, then blasted away. 

“Back in the fall of 1922 I was made 
port engineer for the Southern Shipping 
Lines in Mobile, Alabama,” he roared. 
“Besides a few coal-burning freighters, 
we had five new Hog Island ships, which 
were the Liberty ships of World War I. 
All our ships were on the South Ameri- 
can run, stopping in Havana or other 
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West Indies ports on the way to the 
Panama Canal. 

“Our new ships burned bunker-C oil 
in three cross-drum, watertube boilers. 
Main drive was a Curtis-type steam tur- 
bine with reduction gears. The old coal 
burners had Scotch boilers and up-and- 
down engines. But keeping my ships on 
schedule was easy compared to keeping 
peace between some of the older chief 
engineers. 

“One character was Charley Eppinger, 
known along the waterfront as Snifty. 
He was tough looking, but as meek as 
a snail. He had a mangy head of hair 
with patches of scalp showing, like an 
old alley cat’s beat-up hide. And it 
turned out that he was a sneaky guy 
who'd do anything for revenge. When 
I joined the line he was chief on the 
old coal burner SS Savannah, but I in- 
tended greasing the gangplank for him. 

“The other character was Mike Bren- 
nen, known as Slicebar Brennen. Only 
thing I could find wrong with Slicebar 
was his bullheadedness. He’d antago- 
nize everyone and never admit being 
wrong. But he also had the good repu- 
tation of getting more revolutions out of 
a ton of coal than any engineer on the 
high seas—besides myself. 


PLANT OPERATION AND MAINTENANCE SECTION 


“As a reward, Brennen had been given 
one of the new oil-burning ships. Run- 
ning an oil-burning turbine-drive job 
was easy for him after years of shoveling 
coal and overhauling reciprocating en- 
gines. Slicebar had the new SS Tus- 
caloosa—and that’s what made Snifty 
jealous. He couldn’t see himself being 
left on his o!d coal burner while his rival 
was promoted to a new ship. 

“One trip the two ships were in Mo- 
bile together, tied up alongside our 
home dock. Snifty’s ship had just been 
bunkered with coal. An oil barge was 
due to fuel Slicebar’s ship at 10 pm. 
Then the Savannah was to shove off for 
Philadelphia at midnight with the tide. 

“But shortly after Slicebar started 
fueling, the port side of his deck amid- 
ships was covered with fuel oil. Aboard 
most ships, the 6-in. filling line comes 
up from the fireroom into a T-connec- 
tion amidships. Here the line branches 
to both sides of the ship with cover 
plates on ends. In this way the ship 
can fuel from either side. What hap- 
pened was that Snifty bribed a dock 
hand to back off the six 34-in. bolts 
holding the port-side filling-line cover 
plates, so the oil spilled out. 

(Continued on page 192) 
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ideal Combination 
TOP 


SELF-CONTAINED STEAM /GENERATOR 


EFFICIENCY 


WATER TREATMENT 


SCALE AND CORROSION PREVENTION 


With a Nalco Service Policy and Nalco Chemicals to fit your 
water treatment requirements, you can keep your self-contained 
boilers operating indefinitely at top efficiency — without any of 
the costly difficulties caused by scale and corrosion. This part of 
the Nalco System was designed expressly to provide small boiler 
users with the same complete water treatment services enjoyed 
by thousands of the country’s largest power plants. A new 4-page 
bulletin gives complete details on The Nalco System as applied 
to the modern self-contained boiler. Your copy will be sent 
promptly, without obligation. 


Write for Bulietin 49 


| FUEL OIL ADDITIVE 

ai FUEL SAVING...CLEAN BURNERS 

| Nalco SR-155 is a complete fuel oil additive. It replaces two, three 
itece or more single-purpose additives to: (1) keep storage tanks, fuel 
te lines and burners free of sludge and gum; (2) prevent soot forma- 
psi tion in the firebox and flues; (3) inhibit corrosion throughout the 
om fuel system; and (4) act as a combustion catalyst to assure com- 
4 plete burning of oil. Fuel savings and reduced maintenance costs 


usually more than repay the cost of continuous SR-155 treatment 
—and very little SR-155 is needed per 1,000 gallons of fuel oil! 
Details on Nalco SR-155 will be sent on request. 


Write for Bulletin 46 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


SYSTEM . Serving Industry through Practical Applied Seience 
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JENKINS PRACTICAL PIPING LAYOUTS 


How to plana 


SULFATE PULPING LIQUOR RECOVERY SYSTEM 


An important economy of the sulfate pulping process 
is the recovery of the residual fluid (black liquor) 
collected from the digester and the subsequent washer 
operations in which it is used. The diagram shows 
piping for the recovery cycle, in which this fluid is 
converted to white liquor for re-use in the digester. 

Black liquor from the washers, consisting of water, 
complex organic salts, and some sodium carbonate, is 
first concentrated in the multiple effect evaporators to 
facilitate later processing. Low pressure steam, admit- 
ted to the heat exchanger section of the last evaporator, 
boils the liquor. The resulting vapor passes through a 
catchall to separate the concentrate from the steam. 
The steam is returned to the heat exchanger section of 
the preceding evaporator where it boils the liquor. 
From the last evaporator, the concentrate flows to a 
direct heat (cyclone) evaporator. Here it is sprayed 
into the flue gas from the furnace, for additional con- 
centration. 

To decrease its viscosity, the concentrated liquor 
is sent to an indirect steam heater. It then proceeds to 
the salt cake mixing tank, where the proper amount of 
salt cake (sodium sulfate) is mixed into the solution 
to assure eventual restoration of the sulfidity required 
of white liquor. The concentrate is again passed 
through an indirect steam heater to reduce viscosity, 
and is then sent to the furnace, where it is burned. In 
the furnace, excess water is driven off and the chemical 
reduction of the organic salts takes place, the sodium 
sulfate becoming sodium sulfide. The resulting heat 
emission generates part of the steam required for plant 
operation and generation of electric power. 

The smelt from the furnace is permitted to flow 
into the smelt tank, where it is thoroughly mixed with 
weak liquor and sent to the green liquor clarifier. Prior 
to the furnace treatment, the concentrate remains black 
liquor. After furnace treatment, it is called green 
liquor. At this point, the dregs are removed and sent 
to the dregs washer where they are sprayed with water 
and sent to waste. The resulting weak liquor is used 
in the smelt tank. 

The clarifier green liquor, a solution of sodium 
sulfide and sodium carbonate, is sent to the lime slaker 
and classifier. Here it is mixed with calcium oxide. 
The lime grits are removed by the classifier and the 
solution proceeds to a series of causticizing agitators 
which thoroughly mix the green liquor and calcium 
oxide. Chemical reaction produces caustic soda (sodium 
hydroxide) and a precipitate of calcium carbonate 
(called mud) which goes on to the white liquor classi- 
fier. The solution of sodium hydroxide and sodium 
sulfide is known as white liquor. 


In the classifier the mud is separated from the white 
liquor which is then sent on to storage for use in the 
digesters. As the mud settles and thickens, the result- 
ant weak liquor is drawn off and sent to the smelt tank. 
The mud is washed and then conveyed to a lime kiln 
for chemical reduction to calcium oxide (lime), which 
is stored in bins for re-use in the lime slakers. 


Jenkins Fig. 2651-A Gate and Fig. 2624 Check are 
recommended in this layout where valves are in con- 
tact with any liquor—white, black, or green—because 
they have the nickel iron bodies and stainless steel trim 
required to resist the corrosive nature of the liquors. 
Vapor flow between evaporators may be controlled 
with stainless steel valves, while steam and water flow 
can be controlled with I.B.B.M. or bronze valves. 
Higher pressure at heaters requires cast steel valves. 


Consultation with accredited piping engineers and 
contractors is recommended when planning any major 
piping installation. 


To save time, to simplify planning,.to get all the 
advantages of Jenkins specialized valve engineering 
experience, select all the valves you need from the 
complete Jenkins line. It’s your best assurance of lowest 
cost in the long run. Jenkins Bros., 100 Park Ave., New 
York 17. Sold through leading Industrial Distributors 
everywhere. 


Fig. 2624 
NICKEL IRON 
Check Valve 
with Type 316 
STAINLESS STEEL 
Trim 
2” to 12” 
200 Ibs. O.W.G. 


14” to 24” 
150 Ibs. O.W.G. 
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SULFATE PULPING LIQUOR RECOVERY SYSTEM 


ERFLOW BOX 
STORAGE 

WEAK WHITE 
OISTRIBUTING BCK 


CLARIFIER. 


SONCENT, BLACK 


LIQUOR TO 
HIGH PRESSURE FURNACE SPRAYS 
STEA 


GITATOR 


LIME 
CAUSTICIZING 


GRITS TO 
waste 


Diagram by Huxley Madeheim, Consulting Engineer 
Copyright, 1954 — Jenkins Bros. 


ING 


BLACK LIQUOR HEATER 


© COND. RETURN 


FIRST STAGE 
MULTIPLE- EFFECT 
EVAPORATOR 


BLACK LIQUOR HEATER 


CONDENSATE RETURN 


VALVE RECOMMENDATIONS 
For details of Nickel Iron Valves, write for Bulletin 118. 


JENKINS VALVE SERVICE 5 JENKINS VALVE SERVICE 


ig. 2651-A, Nickel Iron Gate Shutoff multiple effect t . . Shutoff mud from white 
Fig. 2651-A, Nickek lron Gate liquor classifier 


. = Fig. 2651-A, Nickel lron Gate Shutoff mud to mud filter 
ig. 2651-A, Nickel Iron Gate "Kose — Fig. 106-A, Bronze Globe Control water to mud filter 
ig. 2651-A, Nickel lron Gate Shutoff liquor from catchall Fig. 2624, Nickel Iron 
ig. 2651-A, Nickel Gate Shutoff liquor pump Chee 
ig. 2624, Nickel Iron Sw. Check | Prevent backflow through pump 


ig. 1317, Stainless Steel Globe | Control vapor flow to condenser 


Prevent backflow to water line 


ig. 1317, Stainless Steel Globe | Control vapor flow 


ig. 1040, Cast Steel Globe Steam bypass control i 
ig. 1009, Cast Steel Gate Control valve shutoff 
ig. 2651-A, Nickel lron Gate Liquor heater shutoff 
ig. 1040, Cast Steel Globe Steam bypass control i 


ig. 1009, Cast Steel Gate Control valve shutoff LOOK FOR THE JENKINS DIAMOND 


Shutoff dregs from green 

. 2651-A, Nickel Iron Gate liquor 9 
ig. 613, 1.B.B.M. Globe Control water to dreg washer 
ig. 2651-A, Nickel lron Gate Shutoff dregs to waste bad 
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personal slants on doings of 
interest to power men—some significant, some just odd 


New smog studies put the finger on unusual chemical reactions that have time to take place 
when air over a big city stagnates. Then sunlight and ozone get in their licks 
says a 134-page report from Stanford Research Institute. Further research spon- 
sored by Western Oil and Gas Assn. aims at identifying reaction substances. 

In the meantime, Los Angeles boosters will probably slide into hysteria — 
outwardly proud of sunny skies and highest known concentration of ozone; secretly 
nagged by the fear these may be root causes of smog discomforts. 


Optimism begins at home in the Atomic Energy Commission. At !east that’s the reaction 
to recent remarks by Chairman Lewis L Strauss. These are the significant lines: 
**Some engineer-economists foresee that by 1960 — only 6 years from now — per- 
haps 10% of new power plants on the drawing boards will have specifications for 
nuclear reactors... by 1980 perhaps half of the new plants will use fissionable 
materials as fuel. However, I think these forecasts are too conservative.”’ 


Inducements to buyers of turbine-generators, announced by General Electric, are a forward- 
looking move to even out historic peaks and valleys in ordering. 

On large orders, GE will go ahead on initial engineering and manufacturing; 
buyer may cancel up to six months, paying only minimum part of contract price. 
And GE will help arrange financing for charges normally made before shipment. 


New job for ultrasonics is in burglar alarm by Walter Kidde & Co, so sensitive it can 
detect movement of warm air over a flame or rupture of a sprinkler, 

Two grapefruit-sized units do it: one transmits ‘‘silent’’ sound waves at 
19,200 cps; the other receives. An electronic master control continuously com- 
pares signal received with that transmitted. Nothing happens as long as waves 
are undisturbed. But slightest_movement_in protected space changes wave 
frequency, causes the ‘‘brain’’ to trigger the alarm. Sensitivity can be adjusted. 


Naval Experiment Station at Annapolis had its beginnings just 50 years ago, with an 
original investment of $400,000 and the mission “to testund determine the suit: 
ability of certain steam machinery for use in naval vessels.’ 

Today, in its $12-million plant, close to 1000 specialists develop and test 
new power and propulsion systems, work steadily to improve equipment, materials, 
fuels and lubricants. Power men everywhere benefit from these efforts. 


Slump in coal production has led to active planning for mergers to bring small operators 
into groups large enough to swing research and mechanization, get more efficient 
sales and distribution. And while production is down and stockpiles up, it seems 
likely that John L Lewis will think twice before making new demands. 

Typical of cost-cutting advances is a new extensible belt conveyor announced 
by Joy Mfg Co. By keeping coal flowing from face to main haulage system, it 
breaks transportation bottleneck, makes continuous mining machinery fully effective. 


Two mobile gas-turbine plants in Brown Boveri’s Baden, Switzerland shops are for 
Mexico’s Comision Federal de Electricidad. Each 6200-kw plant consists of a car 
carrying turbine, generator and starting motor, and another with switchgear and 
transformer for voltage outputsof 13.8, 6.7, 4.16 and 2.4 kv. 

Because it needs no water, is quick to start, reliable and economical, the 
gas turbine promises to be a prime solution to the plant-on-wheels problem. 
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_ AIRFOIL BLADIN 


Heavy-duty Airfoil fan with section of 
housing removed to show wheel assembly. 
Air Volume is controlled by inlet vanes. 


Aerodynamics applied to centrifugal fans: 
Westinghouse Airfoil Blading QQ 
Boosts Fan Efficiency to 92% sisi ane 


inforced to insure maximum rigidity. 


Quieter operation, too, for all revolutionary Airfoil blades . . . improved 
heavy-duty applications housing that reduces turbulence. Benefit 
to you: a high-efficiency fan that pays for 
Westinghouse incorporates the airflow _ itself through yearly power savings. 
principle of an airfoil section into centrif- This remarkable fan insures low operat- 
ugal fan wheel design to produce excep- _ ing cost and quiet operation in mechanical 
tionally high fan efficiencies! Performance draft . . . high-velocity air conditioning 
proved, this Non-overloading Centrifugal systems . . . heavy-duty industrial applica- 
Fan with Airfoil Blading reaches peak _ tions... vehicular tunnel ventilation. For 
mechanical efficiencies of 92 percent... full information, contact your local West- 
cuts noise level as much as 65 percent! inghouse-Sturtevant office, or write: West- 
Here’s why: streamlined inlets that give inghouse Electric Corporation, Sturtevant 
smooth, full flow of air to the wheel... Division, Hyde Park, Boston 36, Mass. 


Airflow into, through, and out of fan is 
completely streamlined. Result: maximum 
air output per horsepower input. 


WESTINGHOUSE AIR HANDLING 


you caw SURE... is Westinghouse 1 80420 
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READER SERVICE SECTION 


Main sodium to air 
heat exchanger 


Avxiliory sodium 
10 air exchanger 


ARTIST'S CONCEPTION of sodium graphite reactor to be designed, built, operated 
by North American Aviation in a joint project with the Atomic Energy Commission 


Reactor ordered from North American Aviation 


> As PART OF its program to develop 
competitive nuclear power, the Atomic 
Energy Commission has ordered a 
sodium graphite reactor to be designed, 
built and operated by North American 
Aviation, Inc. The project will cost ten 
million dollars, including research and 
development. 

This reactor, called SRE (Sodium 
Reactor Experiment), will generate 20,- 
000 kw in the form of heat and will 
operate at high over-all temperature. 


Because the most essential develop- 
ment problems are in the reactor and 
heat exchanger system, no electricity 
will be produced at this time. The 
reactor will use uranium slightly en- 
riched in U-235. It will be graphite 
moderated and cooled by 10,000 gals 
of sodium. The highly radioactive 
sodium coolant will give up its heat to 
a secondary sodium circuit. In a power 
plant this could be used to generate 
steam in a heat exchanger. 


NEW BRUNSWICK 


quesec | 


MAP SHOWS chief potential hydro-power 
sites to be developed on St John River 
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St John River hydro projects 
have potential of 800,000 hp 


»> A report oF the International St 
John River Engineering Board states 
about 800,000 hp can be developed on 
the St John River. This river rises in 
Little St John Lake, Maine and flows 
425 miles to the Bay of Fundy. It 
drains an area of 21,600 sq miles. 

Chief potential power sites are at Ran- 
kin Rapids (308,000 hp), Castle Hill 
(24,200 hp), and Fish River (10,000 
hp), all in Maine, and at Morrill (88.- 
000 hp), Beechwood (135,000 hp), 
Hawkshaw (151,000 hp), in New Bruns- 
wick. In addition to these potential 
sites 76,500 hp has been developed at 
Grand Falls, under 132-ft head, by Gat- 
ineau Power Co. New Brunswick Elec- 
tric Power Commission has completed 


(Continued on page 222) 


READER SERVICE SECTION 


POWER NEWS 
TECHNICAL 
PLANT EQUIPMENT NEWS 
NEW FREE BULLETINS 


vacuum system using new “‘ionic’’ pump 


Simple experimental air pump 
produces extremely high vacuum 


®> A NEW TYPE vacuum pump can pro- 
duce pressure as low as one billionth 
of normal atmospheric pressure. De- 
veloped by Drs A M Gurewitsch and 
W F Westendorp, General Electric Co, 
the “ionic” unit has no: moving parts. 
Pumps now used for such high vacuum 
employ streams of oil or mercury vapor, 
not required in the new device. 

Pump has a small stainless steel 
chamber between poles of an Alnico 
permanent magnet. Tungsten ring in- 
side chamber is connected to positive 
side and wall of chamber to negative 
side of high-voltage circuit. Carbon 
plates are attached to inside wall of 
chamber. 

After ordinary mechanical vacuum 
pump exhausts air to about one hun- 
dred-thousandth of an atmosphere, from 
device being evacuated, ionic pump is 
connected. With electric current on, gas 
discharge occurs. Electrons in discharge 
are attracted to the tungsten ring, but 
are prevented from being collected im- 
mediately by magnetic field, and caused 
to oscillate through the ring. 

During oscillations they hit many gas 
atoms, which are ionized. Positively 
charged ions are pulled toward the neg- 
atively charged pump walls. On the 
way, ions strike the carbon plates and 
are driven into them and held there, 
reducing gas pressure. 


For coming events see page 224 
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For uninterrupted power... 


combine these features 


ALLIS-CHALMERS 


PROGRESS 


Switchgear | 


-a- | 


The 3 points above offer a simple rule of 
thumb for planning an electrical system that will 
provide uninterrupted power. 


Key to the operation of such an electrical dis- 
tribution setup is the switchgear. Allis-Chalmers 
has specialized in this type of switchgear engi- 
neering and offers these advantages to the user: 


SAVES SPACE ~— Allis-Chalmers switchgear 
compartments are designed with room to permit 
adding special transfer bus or ring bus arrange- 
ments without adding auxiliary cubicles. 


SAVES COST — No matter whether you elim- 
inate duplicate facilities or simply eliminate extra 
cubicles, there is a substantial cost saving 

with Allis-Chalmers switchgear. 


in your electrical system 


Select modern switchgear with 
adequate flexibility to keep 
up with plant modifications 
without obsolescence. 


Draw electric power from two 
or more power sources. 


Provide circuit arrangements 
designed to give continuity of 
service even when breakers 
are removed for inspection 
and maintenance. 


SAVES TIME — Allis-Chalmers dry-type bus 
joint insulation makes it easy to add or remove 
switchgear cubicles. No insulating compounds to 
melt ...no fuss... no muss. 


GET COMPLETE INFORMATION on Allis- 
Chalmers switchgear designed to meet needs for 
continuous power. Call your nearby Allis-Chal- 
mers office, or write Allis-Chalmers, Milwaukee 
1, Wisconsin. 


Ask for these booklets: 


— Primary Switchgear Arrangement for 
Chemical Plants. 


Continuity of Service at Distribution 
Voltages by Means of Ring Bus. 


Cwitch 


Design C of Switchg 
for Pipeline Substations. 


ALLIS-CHALMERS 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


18 Digests for you on: 
PIPING 
NUCLEAR POWER 
STEAM POWER 
GAS TURBINES 


MAIN STEAM LINE with two restraints requires solution of 26 
simultaneous equations for flexibility check by full analysis 


HORIZONTAL tie-rods, top, can protect small pipes on end of 
system. Solid-rod hanger, bottom, is also popular at present 


Better analysis: a must for today’s main steam piping layout 


Design of steam-piping systems for 
large central-station applications. By 
R L Jackson and L H Johnson, Gen- 
eral Electric Co. 

One of the main jobs facing central- 
station designers is steam-piping lay- 
out. Importance of this job has in- 
creased many fold in the last few years 
and indications are that it will continue. 

In the past, steam conditions were 
low compared with those in general use 
today and piping was comparatively 
thin-walled. Ample flexibility was pro- 
vided, the systems being simple enough 
to analyze, without many complications. 
Carbon or low alloy steels used had 
enough ductility to relieve any high 
stresses present. Usually only one pipe 
connected the boiler and turbine and 
expansion forces and moments applied 
at end points were not limiting factors. 

Today, with temperatures of 1000 F 
and higher, and pressures well over 
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2000 psi in units with large ratings, 
steam pipes become heavy-walled, ex- 
pensive items. 

General use of the reheat cycle means 
a large increase in the number of pipes 
connecting boiler and turbine. Com- 
bined effect of expansion forces and 
moments of all the pipes on the end 
points becomes a limiting factor. This 
is true of turbines, where alignment 
must be maintained within close limits. 

These factors, along with the need 
to keep costs at a minimum and reli- 
ability at a maximum, make it essential 
to perform a thoroughly accurate analy- 
sis of piping-system flexibility. ASME 
paper No. 54-SA-69. 


Analysis of pipe systems with special 
expansion features. By J E Donahue, 
Westinghouse Electric Corp. 

Paper discusses devices for absorb- 
ing movements in a piping system. More 


READER SERVICE SECTION 


specifically, the devices resemble either 
circular flat-plate bellows-type expan- 
sion joint or a toroid-type expansion 
joint with or without tie rods to carry 
the hydrostatic end thrusts. The system 
is a pipe with thermal movements to be 
absorbed. 

A method for calculating stresses in 
the parts resulting from axial displace- 
ment, rotation and pressure is present- 
ed. In addition, paper gives a method 
for determining in-plane and‘ out-of- 
plane spring constants for the devices. 
Thus, the devices can be converted into 
an equivalent length of straight pipe. 

Total net end reactions and stresses 
in the system are evaluated by incor- 
porating the equivalent length into any 
standard mathematical flexibility analy- 
sis for a piping system. ASME paper 
No. 54-SA-70. 


Directions for ordering papers on page 212 
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Looking for the right packing 
for your centrifugal pumps? 


EAR on centrifugal pump 

shafts as well as on oscillat- 
ing and rotating rods of other 
equipment is minimized by J-M 
Centripac. This is because the 
square cross section of this pack- 
ing provides the maximum con- 
tact surfaces. Thus, it insures a 
tight seal with the least friction 
and gland pressure. 


Because Centripac is plaited 
square it retains its shape indef- 
initely, thus maintaining maxi- 
mum surface contact for long 
periods of time. It is made from 
long-fiber asbestos yarn, thor- 


For higher shaft speeds, J-M Plastic 
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oughly lubricated and graphited. 
It seals against fresh or salt, hot 
or cold water, oil, ammonia, brine, 
gasoline, and certain weak acids 
and other chemicals. Because of 
its wide application, it is a favorite 
of plant men everywhere. 


For general service, Style #7 
Centripac is recommended. It con- 
tains no wire, is soft enough to 
conform readily to the packing 
space, and stands up well in serv- 
ice. It comes in coil form, Style 
#C-7 and Ring form, Style #R-7. 
Sizes */1s” and up. 


For shaft speeds to 1750 RPM 
Johns-Manville Centripac seals better 


YOUR J-M PACKING DISTRIBUTOR will gladly 
recommend the right packing for your equip- 
ment, and furnish it from stock for your immedi- 


Higher centrifugal pump speeds 
make friction increasingly im- 
portant in packing and shaft 
life. That is why J-M Plastic 
Packings have been designed 
to have the homogeneous struc- 
ture and low friction so essen- 
tial to long packing life in this 
service. 

The exact composition of 
these packings varies according 
to the service conditions for 
which each particular style is 


Packings 
reduce friction and scoring of shafts and sleeves 


designed. As an example, one 
of these, Style No. 610 is an ex- 
cellent general maintenance 
packing for service against 
steam, air, ammonia, gases, etc. 
up to 550F. It is made of se- 
lected asbestos fiber mixed with 
pure graphite and a small 
amount of non-friction metal, 
then bonded with a heat-resist- 
ing compound to form a pliable 
coil or spiral. It is furnished in 
sizes of Ye" and up. 


ate requirements. Write Johns-Manville, Box 60, 
New York 16, N. Y. for his name and address. 
In Canada, 199 Bay St., Toronto 1, Ontario. 
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More TECHNICAL BRIEFS 


Nuclear power 


Nuclear fuels for power generation. By 
W F Friend, Ebasco Services, Inc. 

Production of electrical power from 
nuclear fuel in the systems now being 
developed is by the indirect method in- 
volving use of heat to generate steam 
for driving conventional turbine-genera- 
tor units. Alternatively, gases like 
helium or carbon dioxide might be heat- 
ed for use with gas turbines, Such 
thermal cycles, with various modifica- 
tions, represent the only basic method 
now known for practical application to 
power generation. 

Direct methods, whereby controllable 
electric power could be extracted from 
constituents within the atom, have been 
proposed on a theoretical basis, but are 
outside the realm of practicablity today. 

Energy can be secured from nuclear 
reactions either through fission of heavy 
atoms to produce lighter elements, as in 
the A bomb, or by the fusion of light 
nuclei to create heavier atoms through 
a thermonuclear process as in the sun 
and H bomb. 

Uranium and thorium are the sole ma- 
terials for the first type, and hydrogen 
in its several forms is the basis for the 
second. The fusion process requires 
enormous temperatures and other con- 
ditions so difficult to produce and to 
control that no justification has yet been 
found for research on power generation 
by such method. Consequently, practical 
nuclear fuels comprise only uranium 
and thorium, together with plutonium 
derived from uranium. The paper con- 
tains a large number of costs involved in 
nuclear power generation. APC paper. 


Working-stress criteria for nuclear 
power plants. By B F Langer, Westing- 
house Electric Corp. 

There are two respects in which 
strength calculations for nuclear power- 
plant components may differ from cal- 
culations made for conventional heat- 
power or process equipment. One is 
greater importance of thermal stresses 
due to generation of heat inside the 
material of the structure. Other is the 
frequent use of unfamiliar materials. 

Paper proposes a method for combin- 
ing stresses produced by fluid pressure 
with those produced by thermal grad- 
ients in order to arrive at a practical 
estimate of the safety factor in a struc- 
ture like a pressure vessel. Because 
of relaxation of thermal stress, it is 
possible to show certain operations are 


Begins on page 152 


NUCLEAR ENGINEERING CLASSIC 


Many readers are following 
Power’s study course in Nuclear 
Engineering, prepared by Messrs 
Schwenk and Shannon. Install- 
ment No. 3 appears on page 93 
of this issue. 

We wish to call the attention of 
students of this course, and others 
interested in nuclear energy, to 
an extraordinarily fine article that 
occupies eight pages in the Sep- 
tember issue of “Westinghouse 
Engineer”. In this Dr W E 
Shoupp, assistant manager, Atom- 
ic Power div, Westinghouse Elec- 
tric Corp, Pittsburgh, Pa, explains 
the scientific fundamentals in a 
clear, thorough and _ attractive 
manner. 

We understand a very limited 
number of copies of the issue are 
being held for engineers who may 
be particularly interested. 


Directions for ordering papers on page 212 
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safe even though a simple addition of 
pressure stress and thermal stress gives 
too high a value. 

Relative importance in reactor de- 
sign of such physical properties as duc- 
tility, creep, endurance limit, creep-rup- 
ture strength, impact strength and notch 
sensitivity are discussed. ASME paper 
No. 54-SA-59 


Mechanical design of liquid metal- 
cooled nuclear reactors. By C R Stahl, 
Knolls Atomic Power Laboratory, Gen- 
eral Electric Co. 

Because of unusual emphasis on cer- 
tain facets of the design of liquid metal- 
cooled nuclear reactors and lack of ex- 
perience in this field, it has been neces- 
sary to approach all design problems 
with a fundamental analytical and ex- 
perimental viewpoint. 

Analysis shows there can be many 
orders of magnitude difference in sever- 
ity of certain reactor thermal-stress 
problems when compared to normal ex- 
perience. Radioactivity is another prob- 
lem, and is related to the difficulty of 
obtaining complete reactor-system tests. 

Because of these and other difficulties, 
reactor designers must take the attitude 
that the system must be completely de- 


pendable before installation. Design 
must be thoroughly analyzed and tested 
before radioactive operation. Many 


problems met in modern design are 
analyzed and reduced to practicable 
dimensions for the designer to follow. 


ASME paper No. 54-SA-60. 
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Steam power 


Air-preheater size selection to improve 
over-all steam power-plant efficiency. 
By B C Mallory and W F Allen, Jr, 
Stone & Webster Engineering Corp. 

Steam power-plant over-all thermal 
efficiency may be improved by selection 
of the optimum size of air preheater to 
operate in series with a steam air heat- 
er. Use of a steam air heater is particu- 
larly advantageous with oil or high-sul- 
fur coal fuel. Studies of two plants 
show that with oil high efficiency and 
economy are achieved when inlet air is 
heated 60 to 70 F above average am- 
bient at full load. 

The air bypass is strictly a protective 
measure as it does not change the per- 
missible exit-gas temperature for a giv- 
en ambient temperature. With air by- 
pass, the largest preheater from which 
any significant incremental gain in ef- 
ficiency will be obtained is the size that 
can be operated at maximum load and 
average ambient temperature without 
bypassing. 

Hot-air recirculation and steam air 
heating permit a lower exit-gas tem- 
perature than allowable with ambient 
air and are, therefore, more than pro- 
tective measures since dry-gas loss may 
be reduced to a lower value than with 
ambient air. Besides, with steam air 
heating using extraction steam, every 
pound of steam extracted represents in- 
creased by-product power generation 
and results in an improvement in tur- 
bine-cycle efficiency. 

For  extracting-condensing units, 
steam air heating appears to afford a 
greater opportunity than hot-air recir- 
culation for increasing the over-all 
power plant efficiency. 

For large air preheaters and low 
ambient temperatures, hot-air recircu- 
lation entails a prohibitive expenditure 
for fans and ducts because large flows 
are required. However, there have been 
cases in warm climates where hot-air 
recirculation has proved to be the most 
economical method. ‘ASME paper No. 
54-SA-62. 


Comparative performance of turbine- 
generator units in saturated-steam cy- 
cles. By N A Beldecos and A K Smith, 
Westinghouse Electric Corp. 

Paper extends performance data for 
central-station turbine-generator units 
into the region of saturated steam where 
few or no data are available for units 
having large ratings. A performance 
level and trend is established which is 
representative of what can be antici- 

(Continued on page 202) 
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Steam Traps 


feature 


NICHOLSON 
STEAM 
TRAPS 


W.H. NICHOLSON & CO. 


WILKES-BARRE, PA. 


SEND FOR TRAP CATALOG 953 


This 32-page standard reference is 
complete with installation diagrams as 
well as charts and formulae for deter- 
mining proper size of trap. 
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Note the extreme simplicity of Nicholson industrial steam traps. The heavy- 
duty bellows integral with valve is the only moving part -- a substantial factor 
in their low maintenance cost. See also the larger valve orifice. This note- 
worthy feature results in Nicholson's 2 to 6 times average drainage capacity. 


A recent survey showed the features following also to be reasons why plants 
with standardization-for-economy programs are increasingly adopting Nichol- 
son traps: (1) Operate at lower temperature differential; fast action keeps 
equipment full of live steam; higher temperatures. (2) No air-binding; 
eliminate costly fluctuation of operating temperatures. (3) Freeze -proof; 
freely installed outdoors. (4) No need to change valves for varying operat- 
ing pressures. (5) Record for low steam waste; as little as 1%. 


Type AU 


FIVE TYPES FOR EVERY PROCESS, HEAT, POWER USE 


Bronze, semi-steel or cast steel construction. All 5 types have stainless steel valves and seats; 
bronze, monel or stainless steel bellows. Sizes, 4” to 2”; pressures from vacuum to 250 lbs. 


TRAPS - VALVES -FLOATS 
125 OREGON ST., WILKES-BARRE, PA. 
Sales and Engineering Offices in 58 Principal Cities 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


‘ 


Electrical 
input 


Alnico 
ognet 


902 + A power relay, Autronic type P2R, 
is designed to utilize low cost and flexibility 
of air-operated valves, without transmission 
lags common to pneumatic systems. 

The unit, an electro-pneumatic trans- 
ducer, operates with manufacturer’s Au- 
tronic control system. Transmission lags 
are eliminated as unit takes electrical out- 
put from Autronic controller or manual con- 
trol and converts it to air-loading pressure 
proportional to electric current. No electric 
motors, boosters or slide wires are employed. 


«-Loading 
pressure 


— Vent 


Power relay unit eliminates transmission lags normally encountered in all-pneumatic systems 


Equipment can be made explosion proof. 

Unit operates on null-balance principle 
in which a magnetic force is balanced 
against force produced by air-output pres- 
sure from the pneumatic pilot. Electrical 
side of relay consists of a moving coil in 
a permanent-magnet field. It is adjusted 
so 4-milliampere current gives air-loading 
pressure of 3 psi, and 8 milliampere current 
produces 15 psi output with a direct-acting 
power relay. Other higher air-pressure 
ranges are available. Unit can be used 


For more data on these items, use post cards p 165. Identify your request 


Water pressure booster eases strain on local utilities 


905 + Low cost pressure booster is a cen- 
trifugal pump of corrosion-resistant bronze 
construction, available in many sizes. It is 
designed primarily to aid local utilities to 
keep pace with rapid rate of building con- 
struction. Small, compact unit utilizes 
specially designed and constructed sleeve 


Bell & Gossett Co, Morton Grove, Illinois 


bearing motor for extra quiet operation. 
Pump can be installed directly in lead-in 
pipe from water main and is operated auto- 
matically by a switch that detects changes 
in water pressure. When city water pres- 
sure drops below a minimum setting, switch 
starts pump to increase water pressure. 
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Air supply 


with item number. 


either as reverse-acting or direct-acting. 

Manufacturer claims that since the power 
relay contains no vacuum tubes, mainte- 
nance is minimized and consists mainly of 
occasional cleaning of pneumatic pilot and 
booster relay. 

A bracket is provided for wall mounting, 
or it may be mounted directly on valve by a 
pipe connection to the valve diaphragm 
chamber. Full details on request. 

The Swartwout Co, 18511 Euclid Ave, 
Cleveland 12, Ohio 


Auto-pneumatic control 


914 + Auto-pneumatic control with “lin- 
ear” output speeds is available for Reeves 
Vari-speed Motodrive in all sizes of frac- 
tional and integral hp capacities. The 
control is a valve positioner and pneumatic 
piston connected to the speed shifting mech- 
anism. Change in position of piston auto- 
matically changes output speed. Piston 
position is determined by a valve positioner 
operated from the 3 to 15 psi signal sent 
from any instrument control. Request bul- 
letin M-542 for full information. 

Reeves Pulley Co, Columbus, Ind. 
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The Installation 


At Phoenix Manufacturing Company, 
Joliet, Illinois, steel and rubber products 
plant. Original installation of 6-inch 
Crane quick-opening iron gate valve on 
flush-out line from water treating tank 
in soda ash-lime softener system. 


Valve Service Ratings 
SUITABILITY: Never failed 
FEATURES: Rugged, easy-to-service design 
MAINTENANCE COST: Zero 
SERVICE LIFE: 27 years—still on job 


OPERATING RESULTS: Lower cost water 
treating 


AVAILABILITY: Crane catalog item—Current 
No. 471 


The Valve 


Further improved inside and out in 
many ways since 1927, modern Crane 
Iron Body Gate Valves keep making 
these performance records. Quick- 
opening design No. 471 shown, is but 
one member of this big, complete in 
size and pattern family. Includes 
OS&Y and inside screw valves; all 
iron and brass trim; screwed, flanged, 
and hub ends. Whatever your need, 
Crane lists it in your No. 53 catalog— 
or ask your Crane Representative. 


The Case History 


With each operation—2 or 3 times daily—more than 
27 years—this Crane valve has demonstrated the 
thrift of a quality-buying policy. 

Not once has it failed to open wide quickly, smoothly, 
and again to seat tightly in this customarily rough- 
on-valves service. 

Not once has this valve undergone any repairs or 
maintenance. The only attention was periodic routine 
servicing with occasional clean-up. Still the customer 
reports: “good and satisfactory service.” 

Today, more than ever, quality buying is your best 
guard against high maintenance cost. And today, as 
always, better quality in valves means Crane valves. 


THE BETTER QUALITY... BIGGER VALUE LINE. . IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


\ THRIFTY 
\ BUYER 


Branches and Wholesalers Serving All Industrial Areas 
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VALVES FITTINGS 
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PIPE + PLUMBING 
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Easy accessibility is feature of redesigned slip-ring motors 


900 + Redesigned line of large end-shield 
bearing synchronous and wound rotor in- 
duction motors, of four and more poles, 
feature greater mechanical protection and 
increased accessibility to mechanical and 
electrical parts, according to manufacturer. 
Motors’ fabricated steel stator yoke has 
been lengthened to accommodate slip rings 
and brush rigging with access openings of 
ample proportions for brush inspection and 
maintenance. 

Redesigned motors, types AB and ANY, 
utilize same capsule bearing and cast end- 
shield construction featured in company’s 


Allis-Chalmers Manufacturing Co, Milwaukee 1, Wis. 


standard large squirrel-cage induction mo- 
tor line. 

Rotor or slip-ring leads are not exposed 
in new design. Internal connections are 
made to an external rotor lead terminal 
box for conduit connection. 

Overhung exciter mounting on synchron- 
ous machines is accomplished by means of 
a split bracket secured to motor end shield. 
Bracket permits full accessibility to cap- 
sule bearing. Upper halves of both bracket 
and end shield can be removed for access 
to motor windings without disturbing exciter 
or capsule bearing housing. 


Seal balanced angle valves 
944 + These valves provide balanced con- 
trol at high pressure differentials with tight 
shutoff. Force caused by line pressure 
working against cross-sectional area of plug 
is cancelled out by a drilled hole along 
axis of plug, intersecting radially drilled 
holes near the top. Line pressure trans- 
mitted through this passage exerts down- 
ward force on plug equal to upward force. 
Hence, valve can be positioned accurately 
at pressure differentials as high as 3600 
psi with standard superstructures actuated 
by standard instrument air. 

Pressure in the body bowl is sealed from 
the balancing chamber, providing tight 
shutoff. Sizes range from 1 to 8 in., with 
body ratings from 150 to 1500 psi ASA 
standard at 450 F. Bulletin 104-B. 

Hammel-Dahl Co, 175 Post Road, 
Providence 5, R. I. 
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Valve type arrester 


924 + Thorex RM (rotating machinery) 
lightning arrester is intended for use on 
motors, generators, synchronous condensers, 
ac side of rotary converters, dry type trans- 
formers and older pieces of oil-insulated 
apparatus. Available in 14 different line-to- 
ground voltage ratings from 3 to 27 kv. 
May be used in conjunction with parallel- 
connected wave-sloping capacitors to gain 
maximum protective characteristics. 


Ohio Brass Co, Mansfield, Ohio 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Heavy sight feed valve 


941 + These valves are primarily designed 
fur pressure or gravity oiling systems on 
paper mills, steam and gas engines, and 
gear units. Units have needle valve control, 
regulate oil flow from full flow to complete 
shutoff. All parts machined from bar stock. 
Sizes % to %-in. pipe thread, angle or 
cross pattern with brass bodies. 
Oil-Rite Corp, 2317 Waldo Blvd, 

Manitowoc, Wis. 
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Is inefficient firing 


stealing dollars from 


your pocket? 


Rotary type. Burns low 
cost heavy fuel oil with 
complete reliability. Capa- 
cities up to 200 gallons per 
hour. Combination oil-gas 
models also available. 


Send for free catalog today . . . 
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Petro “Packaged Unit" (for 
oil or gas or both). A com- 
plete combustion system in 
which all elements are cor- 
rectly balanced and inte- 
grated. Simply bolt to boiler 
front and make service con- 
nections and it’s ready to go. 


or write for copy 


1. Fire low-cost oils 

Petro fires the heavy fuel oils (Nos. 5 and 6) which 
average 8% richer in heat value than the light 
burner oils, and cost less per gallon. 


2. Save fuel and labor 

They efficiently fire heavy oils with complete de- 
pendability, following load changes automatically. 
This makes fuel go farther and saves labor. 


3. Low maintenance cost 
They are sturdily built and thoroughly reliable. 
This means low maintenance costs. 


There’s a Petro burner to fit almost every boiler, in sizes 
from 11 to 200 gallons per hour. 


Heating contractors everywhere recommend and _ install 
Petro oil equipment. For illustrated catalog write Petro, 
3021 West 106th Street, Cleveland 11, Ohio. 


In Canada, write 2231 Bloor Street West, Toronto, Ontario. 
Residential Oil and Gas Burners, Oil and Gas Furnaces and Boilers 
Industrial and Commercial Oil, Gas and Oil-Gas 

Combination Burners 
T.M. REG. U.S. PAT. OFF. (] 
OVER 50 YEARS OF LEADERSHIP IN 
AUTOMATIC HEATING AND POWER EQUIPMENT 
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Shaft-mounted speed reducers 
945 + These right-angle reducers use 
double-enveloping worm gearing. Reducer 
is mounted directly on the driven shaft, re- 
quires only a simple bracket or torque arm 
to prevent it from rotating around the driv- 
en shaft. Available in 2, 2% and 3-in. 
center distances, with pinion under, pinion 
over or vertical shaft models. Reduction 


ratios range from 5 to 60:1. Loads that can 
be handled by the three sizes range from 
fractional to 3, 54% and 9 hp, respectively. 
Cone-Drive Gears, 
Div of Michigan Tool Co, 
7171 E MeNichols Rd, Detroit 12, Mich 


Begins on page 156 


Industrial speed reducers for heavy industry application 


904 + Speed reducer provides economical 
transmission of power at reduced speed 
from prime mover to driven machine. Line 
consists of a series of single-type W SH, and 
double-type WDH, reduction units. Thir- 
teen standard ratios from 2.24 to 9.21 are 
available for W SH; sixteen ratios from 11.3 
to 70 are available for WDH. 


Units are external geared type with shafts 
arranged in a horizontal plane, resulting in 
high efficiencies. Design incorporates com- 
pact, rigidly constructed gear cases, pre- 
cision gears and pinions, rolling-contact 
bearings and liberal-sized shafts. Photo 
shows WDH with top half of gear case 
removed. Full details from manufacturer. 


Westinghouse Electric Corp, Box 2099, Pittsburgh 30, Pa. 


For more data on these items, use post cards p 165. Identify your request with item number. 


Heavy-duty packaged air compressor designed for 75-100 hp range 


903 + Packaged air compressor in 75-100 
hp range is said to approach efficiency and 
economy of larger, more powerful, slow- 
speed compressors. Unit, known as PHE, 
is an opposed-cylinder balanced design 
driven by a direct-connected induction mo- 
tor for heavy duty operation. 

Unit is arranged in single or multi-stages. 
Basic design is a two-stage unit for 80-125 


Ingersoll-Rand Co, 11 Broadway, New York 4, N. Y. 


psi, but other cylinder arrangements are 
available for higher pressures or for pump- 
ing stations. 

PHE requires little floor space, simple 
foundation and minimum of piping and 
connections. It is suitable for factories, 
foundries, railroad shops, mines, power- 
houses and large construction jobs. For full 
information request form 3155. 


READER SERVICE SECTION 


Power and speed control unit 
919 + Combination power and speed con- 
trol units are engineered to meet specific 
needs of fractional horsepower drives. Units 
are integral combination of ac constant- 
speed induction motors, eddy-current cou- 
plings, and electronic speed controls. Under 
constant torque or fan type load, unit may 
be operated continuously at any speed 
within limits of speed range. Electronic 
control insures speed stability of plus or 
minus 2% of top speed at any point within 
range. Drives are available in 115/220 v, 
single phase or 220/440 v, three phase; %4, 
1/3 and % hp at 1600 rpm, 10:1 constant 
torque speed range; % and % hp at 3200 
rpm, 20:1 range. 

Dynamatie Div, Eaton Manufacturing 
Co, Kenosha, Wis. 
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TO MAKE HEAVY-DUTY COPPER 


USE REVERE DEOXIDIZED 


e@ An important extra service rendered by Revere consists of 
collaboration in setting up specifications. This is valuable 
because there are many different Revere Metals, each with 
special characteristics. No one copper, for example, will serve 
to best advantage in every application. A case in point is the 
matter of copper gaskets for Diesel fuel injection pumps. 
Copper is of course an ideal metal for gaskets, and is widely 
used for that purpose. But for this special application, which 
copper and in what form? The pump is used on large engines 
for municipal generating plants. It weighs 186 pounds, and 
must produce the high pressure required to inject fuel near the 
top of the Diesel compression stroke. Naturally, the load is a 
pulsating one. American Bosch Corporation came to Revere 
with the problem. Our suggestion was that much scrap could 
be saved if the gaskets were made by cutting rings off copper 
tube, instead of stamping them from strip. This achieved a 
double purpose, since the tube is made of deoxidized copper, 
which is superior in this application to electrolytic. We are able 
to report that these recommendations proved successful. ... 
This work was done by the Revere Technical Advisory Service. 
To get in touch with it, see the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Diesel Fuel Inj ection Pump, made by American Mills: Baltimore, Md.; Chicago and Clinton, Il; Detroit, Mich.: 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 


Bosch Corp., Springfield, Mass., and gaskets made Sales Offices in Principal Cities, Distributors Everywhere. 


by 


cutting rings off 2" deoxidized copper tube. SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


SEPTEMBER 1954 


| 
hg 
~ 
rr * 
‘San 
‘ 
} 


Seale thickness indicator 
946 + Improved model of the Turner boil- 
er tube scale thickness indicater is said to 
register accurately in tube bends and even 
while in motion. The indicator is an elec- 
trical instrument for measuring thickness 
of scale or other deposits on the inside of 
boiler tubes, water wall tubes or other 
straight or bent tubes or ducts of circular 
cross section. 

The unit works on the magnetic induc- 
tion principle and is independent of the 
material composition of the deposit. In op- 
eration, one person passes the probe head 
down the boiler or water wall tube from 
the upper header or drum by means of 
a steel tape, while a second person records 
scale thickness for each foot of travel. 
Thickness of deposits can be read to the 
nearest thousandth of an inch. 

Available for tubes from 1% to 4 in. ID, 
with special sizes on request. Uses 110 to 
120 v, 60 cycle ac supply. 

Haskins-Turner Co, 
1617 Third St, Jackson, Mich. 


Package boiler units 

910 + Automatic “pocket-size” package 
boiler units are available in seven sizes 
from 15 to 60 hp for firing with light oil, 
gas or combination. Designated Model TP 
steam generator, these boilers are built in 
strict accordance with ASME and National 
Electrical Codes and are UL approved. 
Small dimensions, lower price and self-con- 
tained design make these units desirable for 
operations requiring smaller capacities, ac- 
cording to manufacturer. Request bulletin 
TP-1 for further details. 

Ames Iron Works, Oswego, N. Y. 
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Combination welder and power unit offers simultaneous output 


901 + Combination welder and auxiliary 
or standby power unit for maintenance work 
in construction and industrial plants fea- 
tures low cost, large capacity and simul- 
taneous output of both welding and auxil- 
iary current. Weldanpower is rated as a 
200-amp welder and 4-kva continuous duty 
power unit. For intermittent standby power 
it is rated at 5 kva. 

The machine supplies a wide range of ac 
current for maintenance welding on equip- 
ment and worn parts, hardfacing machine 
parts to resist wear and making replace- 
ment parts. Unit supplies 230/115-v, 60- 
cycle single phase ac standby power to 


operate pumps, power tools, grinders, saws, 
drills and lights. 

Unit is an ac alternator powered by a 
A four 
pole laminated steel rotor on which coils 
are wound is coupled to the engine shaft. 
Stator has two windings, one for welding 
circuit and one for power supply, so that 
both power sources available 
taneously. 


12-hp air-cooled gasoline engine. 


are simul- 

Accurate voltage control of output  in- 
sures efficient operation of electrical equip- 
ment. Normal voltages are held constant 
regardless of load variations to prevent both 
over- and undervoltage. 


The Lincoln Electric Co, Cleveland 17, Ohio 


For more data on these items, use post cards 


p 165. 


Identify your request with 


item numbers. 


Self-servicing television 
master antenna system 
947 + Ampli-vision closed-circuit antenna 
system is said to “service itself.” Any tube 
in the amplifier may fail without disturbing 
performance of the system on any TV 
channel. Unit is intended for hotels, apart- 
ment buildings, etc. 

The new amplifier differs from normal 
units in that while each tube amplifies it, 
the signal is not passed from one tube to 
the next but from input, through each tube, 
to the output. If one or more tubes fail, 
actual amplification capability is reduced, 
but operation of the entire system con- 
tinues. The tubes are in parallel along a 
pair of delay lines that defeat the normal 
tendency of paralleled tubes to reduce am- 
plification because of interelectrode 
pacitances. 

Industrial TV Utilities Co, Inc, 
50 Church St, New York, N. Y. 


ca- 


READER SERVICE SECTION 


V-link belting 
939 + Improved link 


Brammer 
Red, incorporates a new rubber compound 
and special weave fabric. 


belting, 


Manufacturer 
great resistance to stretch, 
more plies in each size, improved flexibility, 
greater resistance to shock, fatigue and 
abrasion. The red belting becomes the com- 
pany’s standard type, with oil-resistant be- 
ing green, and static-conductive black. 
Brammer Corp, 684 Broadway, 


New York 12, N. Y. 


claims it has 


CHECK THESE TOO... 


Gear unit and motor mount p 170 
Package-boiler tube expander. p 172 
Torque transmitting device p 176 
Vibration safety-switch p 178 
Variable-speed drives p 182 
Industrial unit heaters p 190 
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B-Gage for small boilers, combustion testing and air filters 


OT-Recorder for draft or pressure 


D-Gage for commercial, institutional boilers and industrial furnaces 


Aut tic Combustion Control 
Boiler Panels Recorders 
Veriflow Meters and Veritrol 

Gas Analyzers ¢ Draft Gages 


Combustion 
Whether you need a draft gage for the largest steam gener- ra eds it pore 


ator, or a small portable gage for spot checking pressure F Electronic Flowmeters 
conditions, first or last, it will pay you to talk to Hays, Electronic Feed Water Controls 
manufacturer of the most complete line of draft and low Miniature Remote Indicators 
pressure gages. 
Functional in styling, Hays gages have the features in- 
strument men have always asked for—easy to read, acces- 
sible and extremely dependable. 
The heart of all Hays low pressure gages is a diaphragm 
housed in cast metal. Diaphragms are easily replaceable in e a 
the field. = 
All Hays gages are guaranteed to withstand at least 100% ' 
over range without failure! 
Why not talk to the people at Hays about low pressure CORPORATION 
gages for your applications—or write for complete details: 
Bulletin 54-667-8. MICHIGAN CITY 3,INDIANA 
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“You see POWELL VALVES everywhere!” 


Not surprising when you realize that Powell  there’s the place for Powell Valves—available 
makes more kinds of valves and has probably — through distributors in principal cities. Made 
solved more valve problems than any other 1%” to 30” and 125 pounds to 2500 pounds 
organization in the world. And this has been W.S. P. Bronze, iron, steel and corrosion re- 
going on since 1846. sistant alloys. On problems, write direct to The 

Wherever flow requires dependable control, Wm. Powell Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Powell Val ves 
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Please use before Jan. 1, 1955. Void after this date. 9/54 
Please print 


To get more info 

new equipment 
or FREE copies 
of latest bulletins 


follow these 
easy steps 


Preceding pages tell you what's new © 
in plant equipment. Each item is num-_ 
bered. For more details on ony item - 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your request to the 
various companies, they'll send the info 
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I want details on these New Products: 


Send me these FREE Bulletins: 


COMPEAY 


Power a McGraw-Hill Publication 


I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Jan. 1, 1955. Void after this date. 9/54 


Please print 


| want details on these New Products: 


| 

| 

| 

| 

7 Send me these FREE Bulletins: 

| 
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Please use before Jan. 1, 1955. Void after this date. 


COMPANY 


a 
3 
| 
| 
I 
| 
| 
| 
. 
| 
Power a McGraw-Hill Publication 
| 
3 
free catalogs bulletins are 
listed beginning on back of this page. 
To order those you write intheir 
| 
l 
us | 
Power a McGraw-Hill Publication 


This month’s FREE Literature 


Power 
Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


PLACE 
2¢ 
STAMP 
HERE 
Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
PLACE 
2 
STAMP 
HERE 
Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
PLACE 
STAMP 
HERE 
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AIR CONDITIONING, HEATING 


1 Alr conditioning units, floor or ceiling 

mounted for ane ap- 
lications. Photos, ensions - e 
ulietin C- Worthington Corp, 
risoa, 


2 Backward curve fans, type J. Photos, specs, 

construction data, charts and tabies in 46- 

e bulletin 2600. Robineon Ventilating Co, 
ople, Pa. 


3 and dust contrel equ 
otos, diagrams, culaways, specs 
3 lete line. Two-color, 24- bulletin 


angborn Corp, Hagerstown, 


4 Phe t pecs of 4. 
otos, app ons, 8 

ditioner. Bight-page bulletin 1223, N 

Blower Co, 406 Lexington Ave, New York 17, oy. 


5 Exhaust fans, direct-connected. Photos, 
performance charts, ap data 
bulletin 600. ufacturing 

Go, 2571 Winthrop Ave, Indianapolis 6, Ind. 


a7 Unit heaters for steam or hot water. Hori- 

ca ty tables, piping char 6-page etin 

American Sider Corp, Detroit 32, Mich. 


7 Heating systems and controls. Describes 
five steam heating systems and full line of 
valves, traps, steam power —ee Photos, 
diagrams in 20- e bulletin 110. Lilinois i- 
neering Co, 203 Racine Ave, Chicago 8, 


BOILERS AND AUXILIARIES 


& Steam condensers. Photos, sketches, 3 4 
data of condenser types and accessories 
24-page bulletin 19B7987. Allis-Chalmers Manu- 

facturing Co, 962 8 70th St, Milwaukee, Wis. 


y Steam generators. Construction data, ca- 

pacities, dimensions, of 
units. Ten-page builetin PSG-1, Hen Vogt 
Machine Co, 1000 W Ormsby St, Louisville: 10, Ky. 


1 Power tion and conversion in steel 

mills. ta on steam pressures and tem- 
peratures, size of turbime-generator sets, con- 
nections, etc in 8-page +E 5 GER-892, General 
Electric Co, Schenectady 56, N. Y. 


11 ard for blow-off. 
otos, appl icatio e and operatin 
data in 8-page bulletin. Corp, 1644 
Morse Ave, Chicago 36, L 


CONTROLS 


12 Preumatic operated control for measure- 
ment and control of liquids. “sy dia- 

gme dimensions and applications 8-page 
ulletin 6421. General Filter Co, Ames, ye 


1 3 Pneumatic controllers for process var- 

lables. Photos, cutaways, schematic dia- 
grams, specs in 12-page catalog 63-10. Fischer 
& Porter Co, 148 Jacksonville Rd, Hatboro, Pa. 


14 Microwave gas tube to provide electronic 

control of microwave propagation. Dia- 
grams, applications, specs in 6-page bulletin A-20. 
Roger White Blectron Devices, Inc, Route 17 and 
Brie RR, Ramsey, N. J. 


ELECTRICAL EQUIPMENT 


1 Electrical installations. [Illustrated 44- 

page booklet describes recent projects of 
this construction-engineering firm. Patterson- 
Emerson-Comstock, Inc, 313 E Carson St, Pitts- 
burgh 19, Pa. 


16 Power transformers. Cites application and 

features of standardized single and three- 
phase units, 601 to 10,000 kva range. Two-color 
40-page bulletin GHA- 6108, General Electric Co, 
Schnectady 6, N. Y. 


17 Storage battery maintenance. Pocket-sized, 

8-page booklet explains seven basic rules. 

Form 5063, ide Industrial Div, The Electric 

Storage Battery 8109, Philadelphia 1, Pa. 
(0 ued on page 216) 
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ITCH HITTER 


ECONOMY 
LEAGUE 


UO f EF Ai | 1 | Al Just as the switch hitter changes his batting stance to take 


STEAM GENERATORS full advantage of the pitching situation, Superior Steam 
Generators change fuels to take advantage of the price 
situation. When equipped with combination gas/oil burners, 
Superior Steam Generators switch from one fuel to the 
other quickly, and without dismantling the equipment or 
interrupting the steam supply. 


Superior Steam Generators are completely factory-assem- 
bled and fully tested prior to shipment for guaranteed per- 
formance exceeding 80% thermal efficiency, fully automatic 
. .. burning oil or gas . . . and are available in 18 sizes from 
20 to 600 b.h.p. for pressures to 250 p.s.i. or for hot water. 
For complete details write for catalog 500-F. 


for a you can BA NK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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George Edwards’ 
Scrapbook 


Retiring? For my money, Fred Annett has the right 
formula. After 35 years on Power, he ‘retired’ two 
years ago. The other day, he handed his 11th book 
manuscript to the McGraw-Hill Book Co. 

Fred has his old desk at the office and shows up every 
few days to answer his mail, meet visiting engineers 
and to prepare articles on a contributing basis. I un- 
derstand he still receives as much mail at the office 
as he did when he was there full time. 

Last time I visited New York, Fred told me that 
he is happier than ever, because he’s still doing the 
things he likes best. But now he can do them in his 
own time, without pushing himself. 

I can’t see a man being chopped off from active work 
just because he reaches 65. If you want to do that and 
spend your days under a palm tree, that’s the thing for 
you. Like Fred, I want to keep doing things I’m most 
useful in—so long as I’m not rushed. 

A hobby is OK, but after years of grinding out use- 
ful work, whether it’s keeping up with peak production 
or meeting deadlines, I for one won’t be happy making 
toys. Incidentally, what are some of you older power 
engineers planning for retirement? Let me know. Per- 
haps we can kick a few good ideas around on this page. 


People, like boats, toot loudest when they’re in a heavy 
fog, says one of our readers. 
7 
Sometime, when you’re feeling important, 
Sometime, when your ego’s in bloom, 
Sometime, when you take it for granted, 
You’re the best qualified in the room; 
Sometime when you feel that your going 
Would leave an unfillable hole, 
Just follow this simple instruction, 
And see how it humbles your soul. 
Take a bucket and fill it with water, 
Put your hand in it, up to the wrist; 
Pull it out; and the hole that’s remaining, 
Is a measure of how you'll be missed. 
You may splash all you please, when you enter, 
You can stir up the water galore, 
But stop, and you'll find in a minute, 
That it looks quite the same as before. 
The moral in this quaint example, 
Is do just the best you can, 
Be proud of yourself, but remember, 
There’s no indispensable man. —Anonymous 


Dip you KNow that Jumbo Dynamo shown here is the 
sole survivor of a fire that destroyed America’s first 
central station, Pear] Street Station in New York City? 
Detroit Edison’s electrical-maintenance men Mike 
Meyer (right) and Albert Thomason check the wiring 
of this granddaddy of today’s generators in its present 
home in Greenfield Village, just outside Detroit. 
There it’s housed in a precise replica of the old 
Edison Illuminating Co plant that once stood at Wash- 


ington and State Streets and was Detroit’s first central , 


station. Rebuilt with its old boilers and engines by 
Henry Ford, this early station recalls the days back 
around 1896 when young Henry was its chief engineer 
and working in off hours on his first car. 

Power from the old Edison generators will be used 
this year (75th anniversary of Edison’s light) to light 
an immense 50,000-watt light. The three-foot-tall bulb 
will be on a high tower, and power used for the lamp 
alone will equal that turned out 70 years ago by the 
Edison central station for Detroit users. 

If you haven’t visited the Henry Ford Museum in 
Dearborn, Mich., you have a pleasant surprise coming. 
Old power equipment and buildings that once housed 
it have been faithfully reproduced at tremendous cost. 


Ever think of your competitors as your best friends? 
Look at it this way. Your friends won’t tell you your 
faults, but your competitors advertise your faults to the 
world. That makes you try to improve yourself—or 
your product. Suppose you had no competition in your 
work, your product or your sports. You’d probably be 
so darned satisfied and lazy that you’d still be living 
in the horse-and-buggy era. 

Because you know that new guy the boss hired last 
month is on his toes, you’re going to work like hell to 
beat him to the next promotion. Because you know that 
new pump brought out by your competitor is better 
than yours, you’ve been working on one that promises 
to go it one better—and so it goes. Fact is, the U.S. 
wouldn’t be out-producing the world in everything 
from tin cans to power if it weren’t for some pretty 
keen competition—and neither would you be where 
you are today. Yup, your competitor is OK. 
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POWER 


300,000 PPH BOILER 


CLEANED CHEMICALLY 
ONE DAY! 


Comparative cases showed DOWELL 
cleaning took less time. . . removed 
more scale than mechanical methods 


This is a case history on a 300,000 pound per hour 
boiler in a refinery. A routine inspection showed that 
iron oxide and silicate scale fouled the tubes. Dowell 
engineers cleaned the boiler with chemical solvents in 
less than 22 hours. 


Dowell chemical cleaning is the standard method of 
removing deposits from boilers in this plant. Com- 
parative tests showed that the chemical method was 
both faster and more thorough than the mechanical 
means previously used. The operator was surprised at 


DOWELL SERVICE 


Dowell engineers bring solvents to the job in truck- 
mounted tanks, along with all pumping and control 
equipment. They apply the chemicals as necessary— 
by filing, spraying, jetting, cascading or vaporizing. 


the relatively large amounts of scale and sludge re- 
moved by chemical cleaning. Dowell has cleaned 25 of 
the 27 boilers in this plant. Several have been cleaned 
as many as three times on an annual basis. 


Dowell liquid solvents go wherever steam and water 
flow, reaching surfaces inaccessible to other methods. 
No special scaffolding is required. Dismantling and 
down-time are kept to a minimum. Often, equipment 
may be cleaned while in operation. 


Perhaps chemical cleaning could improve the efficiency 
of equipment in your plant—for example, heat ex- 
changers, piping systems, tanks and process towers. For 
complete information and estimates, call the nearest of 
more than 130 Dowell offices, or write directly to 
Dept. 1-23, DOWELL INCORPORATED, TULSA 1, OKLAHOMA. 


chemical cleaning service for industry 
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A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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EQUIPMENT NEWS 


Begins on page 156 


Gear unit and motor mount 
929 + Compact Floating GearMotoR 


4 mounts directly on driven shaft eliminating 
The entire fluid end of this chemical pump - a | long lines of shafting and open gearing or 
is available in any of the following — : complicated gearmotor drives. There can 
metals: 316, Gould-A-Loy 20, 304, all | be no misalignment between power unit and 
iron, all bronze or bronze fitted, all iron ; driven shaft as power unit becomes integral 
with stainless trim. Nine sizes ranging part of driven shaft, according to manu- 
720 facturer. Simple torque arm prevents gear 
unit from rotating around shaft. Gearing 
is proportioned for 300% peak loading over 
normal ratings. Range of output speeds is 


You get a lot for your money | from 8 to 800 rpm with integral electric 


motors ranging from 1 to 15 hp. Request 


8- log F-54. 
in this new chemical PUMP °°” bhitsiciphia Gear Works, 


Erie Ave & G St, Philadelphia 34, Pa. 


New design features of the Goulds Fig. 3715 
centrifugal pump offer you special operating | For more data on these items, use post cards 
and maintenance advantages in handling | @ 165. identify your request with Hem number. 
acids, alkaline liquors, and slurries. 

The liquid end of the Fig. 3715 is the same 


as in its immediate ancestor, the Fig. 3705. 
8 Thousands of severe-service applications 
have shown us no way to improve it. But the 
support head is completely new. It’s a 
sturdy, box-type design with water cooling 
which raises the maximum liquid tempera- 
ture limitation to 350° F. It has grease- 
lubricated standard bearings with grease 
relief that helps prevent over-lubrication . . . 
and a simple, positive external arrangement 
for adjusting impeller clearance without 
any dismantling. New 400-w electric plant 
With the stuffing box under suction pres- 907 + Series of 400-w electric plants, Mod- 
sure only, you will have infrequent need for els 08-B and 03-ES offer unusual fuel econ- 
re-packing and a new freedom from excessive omy achieved largely through comparatively 
leakage. You can inspect and clean the in- slow engine speed of 1800 rpm, according 
terior, and you can remove or replace the | to manufacturer. Four pole generator has 
impeller, without disturbing suction and | capacity of 400-450 w, 110-120 v, ac. While 
discharge connections. of the heavy-duty type, weight of plant is 
only 78 lbs. Unit is completely self-con- 
tained and includes gas tank, muffler and 


Bulletin 725.4 describes all the operating and maintenance 
advantages of the Goulds Fig. 3715 chemical pump. It defines air cleaner. Request bulletin DZE-I 
the extensive standardization this design accomplishes for ‘ 
a your parts inventory. It gives you detailed Universal Motor Co, 522 Universal Dr, 


performance curves. We will be glad to send you a copy. Just Oshkosh, Wisconsin 
write for Bulletin 725.4. 


si Fluid power cylinder 


965 A fluid power cylinder of unusually 
———— PUMPS Ss Jarge capacity to size ratio incorporates a 
‘ new cushion design with positive, easy 
adjustment, and is said to reduce friction 
to a minimum consistent with good sealing. 
New York ‘9 The unit conforms to J I C standards. Write 
for catalog, model 750. 
Hanna Engineering Works, 
ATLANTA « BOSTON + CHICAGO + HOUSTON « NEW YORK + PHILADELPHIA 1741 Elston Ave, Chicago 22, Ill. 
PITTSBURGH « TULSA (More Equipment News on page 172) 
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Oil for 
Magic 


and for the Power Plants that Light America’s Cities Today! 


POWER 


SEPTEMBER 1954 


EVENTY-FIVE years ago, when the incan- 
descent lamp was born, Thomas Edison 
relied on a Socony-Vacuum oil to protect the 
generating equipment that provided the elec- 
tricity. Today, to commemorate the diamond 
jubilee of light, Edison’s original equipment 
has been re-activated at the Henry Ford Mu- 


seum and Greenfield Village near Detroit. 


And once again a Socony-Vacuum Oil has 
been chosen to protect it. 


FIRST INCANDESCENT LIGHT 


There is good reason for this choice. 
Socony-Vacuum lubricants for power plants 
have been the standard of quality for over 75 
years. In fact, more turbines of 5,000 kw and 
over are lubricated by Socony-Vacuum than 
by any other oil company. 

We are proud that, during these past 75 
years, we were able to play a part in bringing 
the magic of Edison’s lamp—and of electricity 
—to people throughout the world. 


SOCONY-VACUUM OIL COMPANY, INC, 


and Affiliates: 


MAGNOLIA PETROLEUM COMPANY 


GENERAL PETROLEUM CORPORATION 
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Top ion exchange performance is symbolized by 
clear Nalcite ion exchange microspheres which 
picked up and reflected Nalco trademark while 
being photomicrographed in Nalco Laboratories. 
Halftone from unretouched photo. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place * Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


A 


PRODUCT 


When you use Nalcite resins, you take advan- 
tage of Nalco’s long and broad experience in 
water and process technology. 


More EQUIPMENT NEWS 


Begins on page 156 


Bin and hopper vibrators 

928 + Two air vibrators, l-in. and 5-in. 
piston diameter Type F, bring manufactur- 
er’s line of bin vibrators to eight sizes. 
Both units operate on 25 to 100 psig con- 
tinuous line pressure, with maximum ef- 
ficiency at 80 psig. Units are designed for 
continuous or intermittent operation. To 
simplify installation, vibrator, operating 
valve, automatic lubricator, mounting base 
plate, hose and fittings are obtainable in 
complete kit form. 

The Cleveland Vibrator Co, 2828 

Clinton Ave, Cleveland 13, Ohio 


For more data on these items, use post cards 
p 165. Identify your request with item number 


Small pneumatic vibrators 


908 + Noiseless type, 5 and %-in. muffler- 
equipped pneumatic vibrators have been 
designed for use in areas where low noise 
level is a major requirement. Powerful 
vibrating action is achieved by a piston that 
reciprocates in a cylindrical passage when 
compressed air is introduced alternately to 
opposite ends of cylinder. It delivers to 
5000 strokes per minute and operates on 
30 to 140 psi line pressure. Vibrator is 
6%4-in. long, weighs 214-lbs. 

Vibron Div, Burgess-Sterbentz Corp, 
3790 W 150th St, Cleveland 11, Ohio 


Package-boiler tube expander 
950 + Modern parallel rolling and flaring 
type tube expander has guard that holds 
the flare roll back while tube is being rolled 
and flared into tube sheet. This feature 
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Small Forged Steel Gate Valve 


Super means ‘“‘way beyond the ordinary”’ and that’s just 
what this rugged gate valve is . . . it’s tough enough to lick 
any gate valve problem in its range . . . dependable 
enough to keep maintenance costs down under the most 
severe conditions. That’s why List 960 is specified 

for more different applications than any 

other valve of its kind. 

Chapman List 960 is tough because . . . wedge faces are 
hardened to 800 Brinell, so they won’t seize or gall 

... Seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 
without excessive wear . . . stem-and-gate connection 

is extra-husky to stand up under even unusual stresses. 


Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 
range is from 380 pounds at 1000°F to 2000 pounds 
at 100°F. For higher ratings, specify List 990. 

Write today for your copy of Catalog 10. 


The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Electric Precipitation 


rhe efficiency of any electric precipi- 
tator depends on the quality of the 
corona emission from the electrode, for 
it is this emission that ‘charges’ the dust. 


Pictured above are the three most fre- 
quently used electrodes for doing this 
job. You can see the quality of the 
corona for yourself. We'll be glad to 
give you an actual demonstration. 


Other precipitators use electrodes A and 
C which give off only fair emission. Use 
of fine wire (to increase emission) leads 
to structural weakness. Use of heavy wire 
(to give strength) means poor emission. 


The exclusive Buell Spiralectrodc (B)com- 
bines strength with peak emission. 


The outstanding on-the-job perform- 
ance of the new Buell Spiralectrode is 
typical of the advances made by Buell 


MECHANICAL 


Engineers. Continuous-cycle rapping, 
for example, proved in service for 20 
years has never caused “puffing”. 


‘Buell has consistently led the way to 
greater efficiency, through a long series 
of technical discoveries and advances, 
in all types of dust collection. 


Get all the facts. Send for our informa- 
tive brochure—The Collection and Re- 
covery of Industrial Dusts. It explains 
all three Buell Systems of industrial dust 
collection, Send for your copy today. 
Write Dept. 50-1, Buell Engineering Co., 
70 Pine Street, New York 5, N. Y. 


a= 20 Years of Engineered Efficiency in 


“nc DUST COLLECTION SYSTEMS 
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More EQUIPMENT NEWS 


Begins on page 156 


helps when rolling tubes closely spacea 
in thin tube sheets. Ball thrust bearing 
between guard and tube expander frame 
reduces friction. Similar unit available for 
re-rolling leaking tubes after beading. 

The Gustav Wiedeke Co, Dayton, Ohio 


Air control valve 

913 + Lifeguard air control valve provides 
exceptional degree of safety in press opera- 
tion, according to manufacturer. A safety 
unit attached to pilot section casting cuts 
off air supply to pilot section in event of 
failure of any valve part. Valve cannot be 
actuated again until proper adjustments or 
replacements are made. Main valve pres- 
sures range from 30 to 125 psig air, with 
pilot pressure of 40 to 125 psig air. Max- 
imum temperature is 175 F. Weight is 14 
lbs and inlet pipe size % in. 

Ross Operating Valve Co, 134 E Golden 

Gate Ave, Detroit, Mich. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Corrosion resistant valves 
909 + Cylinder-operated solenoid valves 
are designed for handling corrosive gases 
and liquids. Flexibility in construction per- 
mits choice of body materials to suit fluid 
controlled. Standard valve is suitable for 
either normally open or normally closed 
operation. Available with standard, water- 
tight or explosion proof solenoid enclosures. 
Automatic Switch Co, 
391 Lakeside Ave, Orange, N. J. 
(More Equipment News on page 176) 
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Many diesel-powered plants, 
ashore and afloat, are successfully 
burning heavy fuels with resulting 
large economies”*. 


They are purifying the residuals 
with De Laval Oil Purifiers—the 
most effective means ever devised 
for the purpose, as proved by effi- 
ciency comparison tests. 


De Laval Oil Purifiers remove a 
maximum amount of incombustible 
solids—and do it at constant oper- 
ating efficiency. 


It will pay you to investigate 
the profit possibilities of burning a 
less costly fuel, purifying it the 
De Laval way. Write for complete 


information. 3¢ FOR EXAMPLE... 


The Keystone Heights, Florida, plant of the Clay 
Electric Co-op burns straight residual fuels ranging 
in viscosity from 110 to 166 Furol at 122° F. and in 


THE DE LAVAL SEPARATOR COMPANY API gravity from 13.5 to 9.4, running them through 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 a De Laval Purifier. The savings, says the Chief 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 Engineer, amount to as much as $4,500 per month. 


HEAVY OIL PURIFIERS 
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BIDDLE 


NEW PRODUCT 


Biddle Motor and Phase Rotation Tester 
(Dual Purpose) 


With it you can 


e Determine the direction of rotation of electric 
motors before they are connected to the line. 


e Determine the phase rotation or sequence of 
energized power circuits. 


Here is a positive means for determining which motor leads must be 
connected to certain conductors of a supply system to insure that the motor 
will rotate in a prescribed direction when energized. 

This device will permit the electrical contractor or industrial maintenance 
electrician to permanently connect and —_ the terminals of the motor being 
installed, without having to first energize the motor by a temporary “hook-up” 
from a power source, if available, to determine its rotation. 

The Biddle Motor Rotation and Phase Tester eliminates the need for 
temporary connections which can be time consuming, costly, and quite 
hazardous, particularly where many large high-voltage motors are rth mae 

Certain types of drives should not be moved even a few degrees in the wrong 
direction. In such cases the temporary “hook-up” or trial method, having a 
fifty-fifty chance of being wrong, can do serious harm. 

Even in the case of new motors with tagged leads, there is the possibility 
of human error in attaching the lead markers or of their becoming detached 
in shipment. 

Incidentally, there are two' other important uses for this unique testing 
device. It can determine the polarity of power and instrument transformers, 
and it can be used as a continuity tester in checking electrical circuits. 

Housed in a sturdy oak case 124 in. x 8% in. x 4% in. this compact unit 
weighs approximately 10 pounds and is supplied complete with 3 line and 3 
motor leads which store in the compartments either side of the instrument panel. 


For complete details write for Bulletin 80- p 


JAMES G. BIDDLE Co. 


ELECTRICAL TESTING ee | 1316 ARCH STREET 
*SPEED MEASURING INSTRUMENTS PHILADELPHIA 7, PA. 
LABORATORY & SCIENTIFIC EQUIPMENT 


8-416 


More EQUIPMENT NEWS 


Begins on page 156 
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Torque transmitting device 


917 + Device for transmitting torque pos- 
itively prevents reverse torque action, ac- 
cording to manufacturer. Unit transmits 
torque in both clockwise and _ counter- 
clockwise rotation and can be used to lock 
a driven mechanism in any angular posi- 
tion. Called Nobak, the device can be used 
in all types of vehicles, hoists, cranes, con- 
veyors, actuator mechanisms and in other 
equipment requiring positive angular posi- 
tioning and protection against reverse 
torque. Four-page bulletin available. 

Ahlberg Bearing Co, 3025 W 47th St, 
Chicago, Illinois 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


¥ 


Steel tubing joint 

951 + Quick assembly tubing joint for 1- 
to 5-in. od tubing is designed for coupling 
exhaust manifolds and exhaust piping joints, 
operating at normal internal combustion 
engine temperature and low internal static 
pressures. Available in stainless or cold 
rolled steel the joint features ease of appli- 
cation, economy and speedy disconnect. 
Marman Products Co, Exposition & 
Sepulveda Blvds, Los Angeles, Calif. 


Forced-draft packaged burner 


952 + This burner is built to specifications 
for Scotch marine boilers and other pres- 
surized-operation applications for indus- 
trial-commercial use. Unit can be selected 
to burn any grade of fuel oil from No. 2 
to No. 6 Bunker C, and high or low-pres- 
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ELBOWS 


MIDWEST “LONG TANGENT” The Problem: 
ELBOWS COST NO MORE To connect the five tanks shown in the sketch at top to 


a common 12” header. 
THAN OTHER ELBOWS The Difficulty: 
The center-to-outlet dimension of the 4—12” tees is 
only 10”, while the shortest elbow available measures 
12” center-to-end, Thus, if standard long radius 
elbows are used next to the five tank valves, four 
short nipples and four extra 12” welds would be 
required. 


The Solution: 
By using Midwest “Long Tangent” elbows as-shown in 
the blueprint, the expense of the four extra nipples 
and welds was eliminated at the cost of just one cut! 


The actual net savings made by “Long Tangent” 
elbows on this job was $156.20. 


Remember— Midwest “Long Tangent” elbows cost no 
more than regular elbows! For further information, 
write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office, 1450 South Second St., St. Louis 4, Missouri 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 


SALES OFFICES: NEW YORK 7—50 CHURCH ST. ¢ LOS ANGELES 33—520 ANDERSON ST, 
BOSTON 27—426 FIRST ST. ¢ CHICAGO 3—79 WEST MONROE ST. 

CLEVELAND 14—616 ST. CLAIR AVE. © HOUSTON 2—1213 CAPITOL AVE, 

TULSA 3—224 WRIGHT BLDG, 


6820 


“LONG TANGENT”? 
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4 
at 
2 
Af 
— 
Fe 
ee /ELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS | 


remains soft and flexible— 


gives 3 years service on ammonia 


valves at Terre Haute Brewery 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


“Lattice Brarp is the best all-purpose packing we’ve ever used,” 
reports Irving Hayworth, Chief Engineer at Terre Haute Brewery. 
“Lattice Brarp gives us 3 years service on valves handling ammonia. 
This compares with 6 months service which we would usually receive 
from other packings. In addition, our men now use Lattice Braip 
packing on every cold water pump in the brewery.” 

Put Garlock Lattice Braip Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lartice Braip is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 


Get all the facts about Lartice Braiw Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Sales Offices and Warehouses: Baltimore Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Denver ¢ Detroit ¢ Houston ¢ Los Angeles « New Orleans « New York City ¢ Palmyra (N:Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) « Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle » Spokane ¢ Tulsa. 


in Canada: Tlie Garlock Packing Company of Canada Ltd., Toronto, Ont. 


LATTICE BRAID 
PACKING 


GARLOCK 


LATTICE BRAID* Packing 


More EQUIPMENT NEWS 


Begins on page 156 


sure gas, or a combination of oil and gas. 
Complete package includes burner, 
forced-draft fan, windbox, control panel, 
ignition and electronic safeguard system. 
Unit is ready for use when steam, water, 
electrical and fuel connections have been 
made. Catalog Unit Y. 
Ray Oil Burner Co, 1301 San Jose Ave, 
San Francisco 12, Calif. 


Rotary oil burner 
953 + Horizontal rotary heavy oil burner 
Model BHE integrates the combustion sys- 
tem, patented Voluvalve with equalizing 
valve and low density electric oil preheater. 
Available with or without a panel box con- 
taining control assembly. 

Unit is designed for preheated residual 
No. 6 fuel of viscosity between 45 and 300 
SSF at 122 F. Capacities range from 15 to 
175 gph. Equalizing valve built into the 
fuel pump reservoir greatly improves auto- 
matic starts and combustion at all firing 
rates, manufacturer states. It also reduces 
the noise caused by burning heavier No. 6 
oils at too low temperature. Unit can em- 
ploy a low density electric heater in place 
of a standard heater. 

Preferred Utilities Mfg Corp, 

1860 Broadway, New York, N. Y. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Vibration safety-switch 
934 + Vibraswitch may be used as a pro- 
tective monitoring switch to sound warning 
or shut down a machine if vibration exceeds 
a preadjusted amount. Device may be used 
on rotating equipment including compres- 
sors, turbines, internal combustion engines. 
In plants where machines are automatically 
controlled, use of such a device may pre- 
vent machine damage by setting off warning 
or shutting down unit when vibration in- 
creases above a safe value. Bulletin 500-1. 
The Beta Corp, Box 8625, 
Richmond 26, Va. 
(More Equipment News on page 180) 
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1. Saves Fuel — Savings are roughly 1% for 
every 45-50°F of preheat, since this heat has 
been recovered in usable form from flue gases. 


The Ljungstrom® Air Pre- 
heater .. . used in seven out 
of ten large boiler installa- 
tions—is the most compact, 


reliable and versatile pre- 


2. Increases Boiler Output — Preheating 
combustion air increases boiler furnace 
temperature. Heat absorption into boiler tubes 
increases at the same time, raising the unit’s 
capacity to produce steam. 


~ heater available. Installed in 
a boiler, it leads to the four 
well-known advantages listed 
at the left. 


3. Increases Boiler Reliability —- Preheating 
leads to more complete combustion of fuel; 
therefore, less slagging. By burning fuel more 
completely, it helps boilers stay on the line 
longer. Furthermore, gases to dust recovery 
units are cleaner. 


Remember: the ability to de- 
liver these important benefits 
in full measure is an impor- 


tant reason why more than 


4. Permits Use of Lower Grade Fuels — Saw 
and paper mill refuse, wood, lignites, peat, 
bagasse and similar low-grade fuels become 
commercially practical when preheated 
combustion air is used. 


twice as many Ljungstrom 
Air Preheaters are specified 
for large boilers than all other 
types combined. 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 


The Air Preheater Corporation 60 co: 42d street, New York 
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Conservation 
starts here 


Take the first step toward 


efficient water utilization . . . use 
BUILDERS PROPELOFLO 
METERS to find out where / 


water is used and how 


much. Address... 
Builders- 
ision of B-I-F Ind 
354 Harris Ave., Providence 1, 
r free Propeloflo Bulletin 


UILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, 


INC. METERS 
FOUNDRY © PROPORTIONEERS, INC. OMEGA MACHINE CO. FEEDERS 
CONTROLS 


More EQUIPMENT NEWS 


Begins on page 156 


Cartridge type demineralizer 
954 + Small-capacity demineralizer works 
on water under pressure so it can be deliv- 
ered to remote point. Wall mounted unit 
can be connected into any water line. Re- 
placeable resin cartridge eliminates regen- 
eration with acid or caustic solutions. Unit 
handles flows from 5 to 25 gph with no 
heating or cooling water. Cartridges must 
be changed when pilot light goes out. 
Barnstead Still & Sterilizer Co, 

101 Lanesville Terrace, Forest Hills, 
Boston 31, Mass. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Water chillers 


955 + Three large size CenTraVac water 
chillers for comfort or process air condi- 
tioning extend manufacturer’s line to 8 sizes 
from 45 to 400 tons capacity. Hermetic 
centrifugal compressor automatically 
matches power consumption to load varia- 
tions from 100 to 10% of compressor capac- 
ity. Power input is limited to actual cool- 
ing requirements, reducing power costs. 
Eliminatioh of gear box or belt drive re- 
sults in up to 5% further power savings, 
it is claimed. Bulletin DS 399. 
Trane Co, La Crosse, Wis. 


Flexible cable clamp 
956 + Loop-type cable clamps are made of 
laminated fiber glass cloth and polyester 
resins. Because fiber-glass plastic is a non- 
conductor, the clamps do not require in- 
sulation, thereby cutting cost, weight and 
space. They are suited for construction, 
plant maintenance, power generation, com- 
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Piping in power, petroleum and processing plants 

is designed to move. 

After all, service variations 

are bound to make changes in dimensions. 

So, expansion joints are placed in piping systems... 
to absorb all such punishing stresses. 


Obviously, the very best expansion joint, 
the most dependable and long lasting, 


costs the least in the long run. And, the records show 


that Zallea Self-Equalizing Expansion Joints outlast 
—by from 90% to 1200%— 
any other self-equalizing 


: : or other type of packless joint. 
Zallea already has, or will make, expansion 


joints for every service. For information on ee So, that’s why you should insist 

standard types, ask for Bulletin 351. For that the Zallea name be on 

consultation on special problems, ask to the next expansion joints you buy. To do so protects 
have a representative call. both your piping... and your pocket book. 


f L PU 


ZALLEA BROTHERS, 814 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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ROTOJET. 


TUBE CLEANERS 
gor SMALL TUBES 


The new Rotojet Junior Tube Cleaner 
has unusual power to clean small tubes 
quickly. This convenient, compact, 
self-contained cleaner, designed for 
one-man operation, needs very little 
headroom. Tube bundles can be 
cleaned without removal from shell. 


Roto expanding heads and brushes 
with replaceable wearing elements 
save money and assure thorough 
cleaning of straight and curved tubes. 


Send for Bulletin J-410 for full details. 


Clean Tubes 
from 


$328 ROTOJET Junior 
Water-driven Motor, 
flexible coupling, and 
expanding scraper 


$32 ROTOIJET Junior 
Air-driven Motor, cone 
cutter, universal joint. 


C434 ROTOJET Junior 
Air-driven Motor, flexi- 
ble coupling, expanding 
brush. 


ELLIOTT COMPANY-ROTO DIVISION 


153 Sussex Avenue ° Newark 1, N. J. 


More EQUIPMENT NEWS 


Begins on page 156 


munications, and other industries using 
cable or heavy wire. 

Their service life is longer than metal 
clamps, because flexibility gives greater 
fatigue resistance, even when subjected to 
continuous vibration. They also cause less 
wear on cable insulation than unprotected 
metal clamps do. Twenty-two sizes ranging 
from .125-in. diameter loop to 2-in. 

Le Conte Plastics Co, Ine, 
Farmingdale, L. I., N. Y. 


Hydraulic motor with 


integral speed reducer 
957 + Oilgearducer units combine Oil- 
gear’s new line of type H fluid power con- 
stant displacement axial piston motors with 
Falk concentric and right angle all-steel 
reducers, producing variable-speed drives. 

The motors are connected to single, 
double, triple and quadruple reducers pro- 
viding output speeds from 1.7 to 1170 rpm. 
Normal output torques range from 42 to 
41,500 lb-in. based on 1100 psi. 

Typical applications include stokers, 
pumps, compressors and fans. The units 
are recommended for drives requiring ac- 
curacies from 0.1 to 0.5% over a wide 
range of loads and speed ratios. 

The Oilgear Co, 1560 W Pierce St, 
Milwaukee 4, Wis. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Variable-speed drives 


958 + Completely redesigned fractional 
hp Varispeed Motodrives are available in 
\% through % hp sizes, speed ranges from 
2:1 to 10:1, with outputs from 3 to 4600 
rpm. 

The units are small, compact, have 112 
different assemblies to meet exact space 
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Design 


Administration and Research Center 
S.C. Johnson & Son, Inc., Racine, Wis. 
Architect: Frank Lloyd Wright 
Consulting Mechanical Engineers: 
Samuel R. Lewis & Associates 


...fired by coal 


In the famous plant of Johnson’s Wax, modern equipment makes coal 
a clean and automatic fuel . . . and saves dollars year after year. 


Says: Adrian Wilson, Power Plant Assistant Manager 

S. C. Johnson & Son, Inc. 

Racine, Wisconsin 
“Our plant uses an average of 900 tons of coal per 
month, At the conclusion of a recent analysis of relative 
fuelcosts, we were unable to justify a change from coal to 
any other fuel. In burning coal the modern way, we have 
steadily improved the efficiency of our power plant.” 

If you plan to modernize—or to build a new plant, 
be sure to investigate the convenience and money-sav- 
ing advantages of coal when burned with modern 
equipment. 

You can enjoy automatic operation and save on labor 
by installing up-to-date coal-feeding and ash-handling 
systems. And you can eliminate dust or smoke nuisances 
with such devices as dust collectors and cinder rejectors. 
Often such equipment can pay for itself in fuel and 
labor savings in only a few short years. 

Get the advice of a consulting engineer. He can make 
a fuel analysis for you. He ¢an advise you on what equip- 
ment can best fill your specific needs and return you a 
big saving year after year with coal. 
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YOUR BEST BUY IS BITUMINOUS 


\- Today’s lowest-cost fuel, in most places, 
is Bituminous Coal! 


| The most stable fuel in price is coal, be- 
cause coal reserves are virtually inexhaust- 
ible . . . coal mining is highly mechanized. 


\~ The safest fuel to store and use is coal. 


ya Your best bet for saving dollars is coal 
... for modern equipment greatly multiplies 
coal’s inherent advantages. 


Additional case histories, showing how other types of plants have 
modernized and saved money by burning coal with modern 


equipment, are available upon request. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association 
Southern Building, Washington 5, D. C. 
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STOKERS SERVE 
INTERNATIONAL 


Laclede Chain Grate 


Stokers at these works, 

as well as other works, of 
INTERNATIONAL 
HARVESTER COMPANY 


help in the production 


of their world 


famous products. 


INDIANAPOLIS, INDIANA WORKS 


MEMPHIS, TENNESSEE WORKS 


STOKER 
4440 HUNT AVE. 


COMPANY. 


+ LOUIS 10, MO. 


More EQUIPMENT NEWS 


Begins on page 156 


requirements. Threaded spiral groove lubri- 
cation system is said to assure complete 
lubrication of all sliding surfaces; overflow 
outlet carries excess lubricant away from 
disk faces and v-belt. Bulletin M-543. 
Reeves Pulley Co, Columbus, Ind. 


Full-view panel instruments 

936 + Line of 4%-in. panel and switch- 

board instruments with clear plastic fronts. 

These Model 610 instruments admit max- 

imum light to dial eliminating need for 

internal illumination under normal condi- 

tions. Lower portion of plastic front is ° 
normally black but colors can be provided 
to fit any color-coding scheme. Bulletin 
available on request to manufacturer. 
Weston Electrical Instrument Corp, 
614 Frelinghuysen Ave, Newark 5, N. J. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Centrifugal pumps 
906 + Support-heed centrifugal pumps, 
specially designed for handling corrosive 
liquids and slurries, are available in several 
alloys and in nine sizes, providing capaci- 
ties to 720 gpm, heads to 200 ft. Maximum 
liquid temperature for operation of pump 
is 350 F with provisions for water cooling 
of support head and quenching of gland. 
Additional details in bulletin 725.4. 
Goulds Pumps, Inc, Dept PR, 

Seneca Falls, N. Y. 


Packaged boiler 


959 + Low-cost steam generator for small 
commercial applications, the Steam-Pakette 
is available from 15 to 30 hp, 125 psi. Unit 
can be used with No. 3 fuel oil, gas or 
combination firing. It is built in accordance 
with ASME boiler code, and stamped Na- 
tional Board, according to the manufacturer. i 

York-Shipley, Inc, York, Pa. : 
(More Equipment News on page 186) 
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WALLS 


for POWER and STEAM GENERATING PLANTS 
ALUMINUM, STAINLESS or GALVANIZED STEEL 


In modern powerhouse construction, the trend is to Insulated Metal Walls 
of Aluminum or Stainless Steel. Designers and Power Companies who 
have already completed one or more generating plants with metal 
exterior walls, are not only pleased with the over-all appearance of 
the structures, but are most enthusiastic about the building economies 
effected and the other advantages of this light weight curtain wall type 
of construction. In addition to an impressive number of powerhouses of 
various types, Mahon can today point to hundreds of complete industrial 
plants, schools, office buildings and other special purpose structures 
built with Mahon Insulated Metal Walls. In each of these projects, 
important building economies were realized through lower material 
costs, lower labor costs, and the cumulative advantages of reduced 
construction time resulting from rapid erection . . . buildings can be 
quickly enclosed with Insulated Metal Walls—even under low tempera- 
ture conditions which would preclude masonry construction. Mahon 


Insulated Metal Walls are available in three exterior patterns. The 
Mahon “Field Constructed” Fluted or Ribbed Wall can be erected up 
$ H, IBBE D, or F L U TE D to sixty feet in height without a horizontal joint—a feature of Mahon 
Over-all ~~} Factor of Verievs Types is Equivalent walls which is particularly desirable in powerhouses and other types of 


to or Better than Conventional 16” Masonry Wall buildings where high expanses of unbroken wall surface are common. See 
Sweet's Files for complete information, or write for Catalog No. B-55-B. 


THE 88008 COMPANY 


Detroit 34, Mich. © Chicago 4, Ill, ¢ Representatives in All Principal Cities 


Manufacturers of Insulated Metal Walls and Wall Panels; Steel Deck for Roofs, Partitions and 
Permanent Concrete Floor Forms; Rolling Steel Doors, Grilles and Underwriters’ 
Labeled Automatic Rolling Steel Fire Doors and Fire Shutters. 
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FABRICATED PIPING DIVISION 1 


| 


PLANT AND GENERAL SALES OFFICE AT 504 WEST 145TH ST., EAST CHICAGS, INDIANA i 
WEAT EXCHANGER DIVISION PLANT AT HONESDALE, PA, 4 


OFFICES OF THE LUMMUS COMPANY AT 285 MARIZON AVE, HEW YORK 


More EQUIPMENT NEWS 


Begins on page 156 


Variable voltage rectifier units 
960 + Line of variable voltage rectifter 
units has single-phase input from 4- to 3- 
hp; and 3-phase input from 4- to 75-hp. 
These manually-operated units convert any 
de motor into a variable speed motor with 
range from zero rpm to rated speed or 
above. The smaller, single-phase units can 
be plugged into any ac outlet and have re- 
versing switches as part of the control. One 
knob controls speeds on all units. 

Known as variable voltage selenifiers, they 
are available for either 50-60 cycle input 
at any input voltage, and dc output voltages 
of 115, 230, 250 or 440. Units are com- 
pletely self-protected, and have pilot light 
indicating that the rectifier is “on 

Units are useful for any machine requir- 
ing speed variation, controlled without stop- 
ping the operation—like conveyors, printing 
machines, machine tools, paper slitters, etc. 
American Rectifier Corp, 95 Lafayette 
St, New York 13, N. Y. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Deep well pump drive 
961 + Flexible deep well pump drive, 
PR-12, can obtain any ratio up to 5:1. De- 
signed for connection of internal combus- 
tion engines to deep well pumps, drive may 
be used as either speed increaser or re- 
ducer. Vertical shaft is hollow to permit 
passage of pump shaft into split coupling 
hub. Split hub allows easy adjustment of 
pump shaft to any position. Capacity is 50 
to 450 hp. 

Universal Gear Corp, 1452 E 19th St, 
Indianapolis 7, Ind. 


Automatic electric melting pots 
962 + Melting pots for soft metals such 
as babbitts, lead, solder and type casting 
metal maintain close control of pouring 
temperatures. They are widely used in pre- 
paring metals for bearings, tinning and 
soldering of electrical connections. 

Pots come in three sizes for solder: 150, 
750, and 1500 lb. For babbitt melting: 170, 
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th their 
hiesel-driveh, 
front-end loaders” 


A large fire-brick manufacturing company in the Philadelphia area had the 
problem of premature bearing failure in its diesel-driven loaders and shovel. 


Headlights on even in daylight... 


Sinclair Lubrication Engineer Harry Donovan reports, “These units 

were operating around the clock under conditions so dusty that 

headlights were required. Crankcases had to be drained and flushed bi-weekly! My first 
recommendation was closer adherence to an air filter maintenance program.” 


Drain intervals doubled! 


Mr. Donovan continues, “Further observation proved to me that excessive 

idling and overloading were all contributing factors to a severe sludge condition. 

I recommended Sinclair SUPER TENOL® — explaining that the superior quality of the 
base oil plus the Sinclair formulated additives would extend bearing life while at the same 
time removing accumulated lacquer and sludge. A trial period proved SUPER TENOL 
doubled drain intervals and eliminated flushing entirely. This company 

now uses Sinclair SUPER TENOL exclusively.” 


Why not give a Sinclair Lubrication Engineer the chance to solve your 
lubrication problems? There’s no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR LUBRICANTS 
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DESIGNS THAT REPRESENT | 
50 YEARS TRAP BUILDING 


STEAM TRAPS 


Remove Both Air 
and Condensate 


“CUB” TYPE 
tobe 
to 250 PSIG 


“MASTER” TYPE 
Va" to 2” 
to 300 PSIG 


This equipment offers design ad- 
vantages that represent long ex- 
perience in building steam saving 
devices for industry. 


Orifices of Wright-Austin traps can 
be interchanged without disas- 
sembling the trap. Connections are 
the straight-through type. Both of 
these features contribute to speed 
and ease of installation. 


STRAINERS 
2” to 8” (flanged) 
Ya" to 3” (threaded) 


Wright-Austin traps are available 
for lines ¥2" to 3”, for pressures up 
to 600 P.S.1.G. and with capacities 


up to 65,025 pounds of water per 
hour. 


For complete information on traps 
and other accessories that you can 
stock to advantage and depend on 
for efficiency that means low cost, 
write, today, for: 


FORGED STEEL 
Ya" to 1%" 
to 600 PSIG 


Trap Catalog +600 
Separator Catalog +500 
Boiler Trim Catalog +700 


SINCE ‘04 


More EQUIPMENT NEWS 


Begins on page 156 


860, and 1710 lb. Accurate temperature 

control of molten metal is provided by a 

thermostat bulb immersed in the metal and 

protected by a cast iron tube. 
Westinghouse Electric Corp, 

P O Box 2099, Pittsburgh 30, Pa. 


Fluorescent lamp ups output 
963 + First of a new line is a standard 
cool white lamp, 8-ft long and with a di- 
ameter of 1%4-in. Rated at 110 w, it has a 
total light output of 6800 lumens, or al- 
most three times that produced by the 
popular 40-w size. Its rated life is 7500 
hours. 

Base is of entirely new design. It in- 
corporates two contacts recessed in a single 
element, and allows the lamp to be inserted 
easily and safely in push-pull type holders. : 
Unit will be used only in new fluorescent - 
lighting installations employing the rapid 
start circuit. 

Lamp maintains high light output even 
in cold weather. First unit will be in the 
96-in. size, and in the standard cool white 
color. A 72-in. size is planned for later 
production, as are de luxe colors for store, 
office and school lighting jobs. 

General Electric Co, Nela Park, 

Cleveland, Ohio 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Battery unit for welding studs 
964 + Where no power is available, port- 7 
able battery unit does job on welding studs 
up to %-in. diameter. Tap selector switch, 
calibrated in weld-base diameters, regu- 
lates current. Twelve heavy-duty wet bat- 
teries of 150-ampere-hr rating are kept 
charged, when connected to 115-v 60-cycle 
single-phase a-c source, by automatic 
charger that test-checks open-circuit bat- 
tery voltage every 10 minutes and charges 
when terminal voltage is below normal. 
KSM Products, Inc, 322 Woodland 

Ave, Merchantville 8, N. J. j 
(More Equipment News on page 190) 
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More LimiTorques are in daily use throughout 
the World, than all other makes combined. 
LimiTorque is now adaptable to Microwave Con- 
trol, if desired. Write for Catalog L-54, 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK @ PITTSBURGH @ CHICAGO @ HOUSTON @ LYNCHBURG, VA. 
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Throughout Industry today, there is an ever increasing demand for 
Automatic Control and Operation . . . to save time, labor and 
money . . . to assure safety and absolute dependability. 
AUTOMATION is not new in valve operation, because, for over 25 
years thousands of important valves have been operated by 
LimiTorque push-button control in Refineries, Oil and Gas Pipe 
Lines, Central Stations, Power Plants, Paper and Pulp Mills, Water 
and Sewage Plants, Chemical Plants, and on Shipboard. . . . And, 
LimiTorque not only opens and closes valves, but it automatically 
shuts-off the current, should an obstruction be encountered in 
closing. ... Another feature, should there be a failure in the power 
lines, LimiTorque can be readily de-clutched and manually oper- 
ated by the handwheel. 


LimiTorque Valve Controls 


ag! 
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- 
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DUAL CONTROL means ECONOMY 


with NATIONAL AIROIL Universal Registers 
AND TYPE “S-A-L”’ OIL BURNERS 


»..and economy means that you get better performance 
with NATIONAL AIROIL Universal Registers be- 
cause they have a dual feature for controlling air 
volume independent of turbulence. Air vanes can be 
instantly reversed to change direction of turbulence 
while air volume is separately regulated by a refractory 
faced disk control. Both adjustments can be made 
while the Type “S-A-L” Oil Burner is firing. 

Another “dual advantage” of NATIONAL AIROIL 
Universal Registers is that they are equipped for dual 
fuel firing of gas and oil. 

Universal Registers with Type “S-A-L” Burners are 
available in three (3) sizes ... capacities up to 60,000 
lbs. of steam produced per burner per hour. Write for 
Bulletin 51. 


Leak detector 
940 + Instrument locates leaks in all types 
of pressure piping systems. Dragnet detec- 
tor consists of test pump, air storage tank, 
pressure gauge, transparent bubble bowl, 
flexible hose for connecting to piping un- 
der test. 

After piping is pumped with air to de- 
sired pressure, by-pass valve is closed, re- 
quiring any air entering pipe from storage 
tank to flow through the bubble bowl. Any 
leak in piping brings air from the storage 
tank through the dip tube in bubble bowl, 
causing liquid to bubble and indicating 
the leak. 

Universal Controls Corp, 
731 W Davis St, Dallas, Tex. 


For more data on these items, use post cards 
p 165. Identify your request with item number. 


Industrial unit heaters 

911 + Completely redesigned unit heaters 
for steam or hot water operation are built 
in wide range of sizes for any industrial or 

commercial application. Both horizontal 
and vertical types are available. Units are 
NATIONAL AIROIL BURNER co INC tested and rated in accordance with Stand- 
“7 ° ard Test Codes adopted jointly by Indus- 
trial Unit Heater Assn and American So- 


ciety of Heating and Ventilating Engineers. 
1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. Request bulletin 7517. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas American Blower Corp, Tireman Ave 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT at Roselawn, Detroit 32, Mich. 


190 POWER * SEPTEMBER 1954 


\ 


THE FITTINGS THAT 
CAN REALLY TAKE IT! 


bow, tee and cross in a high pressure piping system is a point 
concentrated stress. W-S Forged Steel Fittings take this tough 
fervice in stride because they're fabricated and designed to resist 
pressure, heat, shock and vibration. They're drop forged of highest 
quality steel to produce a dense, tough, forged-fiber structure that 
can really take it. And careful heat treatment after forging develops 
the metallurgical properties of the steel to their fullest. 

Notice, too, how Watson-Stillman engineers have designed extra 
strength into the fittings. Long bands extend well beyond the threads 
or sockets to provide extra reinforcement. Wall thickness is carefully 
calculated to put extra metal at points of severest stress. 

W-S high-precision machining and rigorous inspection follow 
through to give you the fittings that mean stronger, tougher pipe 
joints. W-S Forged Steel Fittings are available in both Screw-End 
and Socket-Welding types in carbon, stainless and alloy steels. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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Here’s how they solve another water treating problem 


In the system illustrated, three Milton Roy Controlled Volume Pumps 
automatically control the proportional feed of treating chemicals to boiler 
feed water: sodium sulphite for oxygen removal . . . di-sodium phosphate 
for calcium precipitation and scale prevention . . . caustic for pH control. 
Results? Decreased turbine and boiler downtime... optimum boiler 
water conditions! 


Thousands of such Milton Roy complete water treating systems and 
Controlled Volume Pumps installed throughout industry save time and 
money for large and small power plants alike. Standard “packaged” 
systems are furnished complete, for pumping controlled volumes of 
chemical additives against any boiler pressure. 


Write for Technical Paper No. 55—“Automatic pH Control in 
Water Treatment.” 


Engineering Representatives 
in the United States, Canada, 
Mexico, Europe, Asia, 
South America and Africa 


COMPANY 


1305 E. MERMAID LANE PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


ELECTRICAL DISTRIBUTION 


Continued from page 85 


modify this plan to use all possible exist- 
ing system components with particular 
attention to switchgear. 

Next, be sure the new power system 
meets its requirements as to minimum 
voltage regulation, cost, distribution 
losses, reliability, simplicity of opera- 
tion, minimum of maintenance and 
proper utilization voltage level. Just 
which of the above methods or tools 
is the one to apply in your system is 
basically a problem of economics in 
keeping with good engineering. If in- 
dustrial-plant load is to increase 25% 
in the United States in the next seven 
years, it is estimated that 50% of to- 
day’s industrial plants will face a major 
expansion in that period. 


MARMADUKE 


d from page 144 


“I saw that mess next morning, but 
at the time no one seemed to know how 
it happened. A few months later, Slice- 
bar had more trouble. This time the 
barge had hooked up the large 6-in. 
hose to his filling line and Slicebar’s 
second assistant had handed down the 
flexible steam hose for running the 
barge’s big duplex fuel-oil pump. 

“But when the second assistant opened 
the steam valve on his ship for the 
barge’s pump, the pump made only a 
few strokes, then stopped. When the 
barge captain saw the oil pressure go 
up to 75 psi and his pump stop, he 
yelled aboard, asking if the filling line’s 
valve in the ship’s fireroom was open. 

“The second assistant checked the 
valves on his filling line, settling tanks 
and double bottoms. They all were open. 
But just as he ran up on deck to check 
with the barge captain again, the 6-in. 
fuel-oil hose parted. With 75-psi oil 
pressure and a lively breeze, the newly 
painted ship’s superstructure. decks, 
dock, barge and everything else for a 
few hundred feet around was showered 
with bunker-C oil before the pump was 
stopped. 

“TI had to hire 25 laborers. They used 
up 28 sacks of sawdust, 100 gallons of 
kerosene and 3 bales of rags to clean 
up that awful mess. Some of our new- 
est manila hawsers on deck were oil 
soaked and had to be given the deep six. 

“While the cleaning was going on, the 
second and his boys opened the fuel-oil 
valve-manifold in the fireroom to see 
why that oil didn’t get into the tanks. 
They found two burlap sacks wedged 
so tightly into the valve openings that 
they had to use a chainfall to pull them 
out. A long time later I learned that 
Snifty had the burlap poked inside the 
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Before the United States Navy considers a ship as 
ready to take her place with the fleet, she is given a 
shakedown cruise. This cruise allows the Navy to 
check the ship from stem to stern and to make sure 
each working part is functioning properly. Exhaustive 
tests such as these assure the Navy that its ships can 
meet any emergency. 

In our modern plant each Keystone Steam Gener- 
ator is given a shakedown before it is consigned to 
your boiler room. The complete electrical circuit 
is checked to insure proper operation of all controls 
and the unit is then FACTORY FIRE TESTED 
with the specified fuel at the desired load conditions. 
Thus Erie City assures you of trouble free operation 
with your Keystone Steam Generator. 

Erie City gives you a true package . . . boiler, 
Each KEYSTONE Steam Generator is FACTORY 
FIRE TESTED with the fuel and burner to be used burner, controls, draft equipment, all mounted, piped, 
wired . . . and FACTORY FIRE TESTED. Only 
basic field service connections are required to place 
your Keystone Steam Generator in operation. Every 
desirable advantage of modern power generation has 
been incorporated into the Keystone Steam Gener- 
ator. Bulletin SB-51 gives a full description of the 
Keystone’s many features. 


You can depend on Exie City for sound engineering 


rie ERIE CITY IRON WORKS: 22. 


| STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 


174 Years 
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you realize 
that only PANALA 


THERE'S MORE FOR Your MONE 


and component . . . con 
standardization and c 
“50” provides. 


represents the greatest value in tem 
d of dependable 


finest teiephone-type 1 


-PANALARM 

IS PROVEN! 
of plants— 
serving for many years— 
Panalarm Annunciators 
— demonstrated out- 
standing 
dence 


PANALARM UNITS. 

heart of the rate 
special 
le tor Class I, Div. 2 locations. : 


MARMADUKE 


Continued from page 192 


large filling hose while it was still on 
the oil barge. Then after the hose was 
connected from the barge to the filling 
line, the oil carried the burlap down 
into the manifold. Slicebar was ready 
to tear whoever did that trick from bow 
to stern—but he could only guess who 
did it. 

“Three voyages later Snifty’s ship 
tied up at our home pier on her way up 
to Boston, while Slicebar’s ship came 
in to be loaded for her trip down South. 

“Because the pier already had two 
ships tied up on either side, the Tus- 
caloosa had to be tied up to the Savan- 
nah, which is common practice. That 
should have worked out OK because the 
Savannah was being unloaded onto the 
dock while the Tuscaloosa would fuel 
and then pull into Snifty’s place after 
she had gone. 

“It just happened that the starboard 
side filling line on Slicebar’s ship was 
at the same height and aimed right at 
Snifty’s porthole, like a large cannon. 
Knowing the bad blood between those 
two and having heard scattered rumors 
of what Snifty had been up to, I checked 
the filling line cover plates on the Tus- 
caloosa to make sure they were tight. 
Snifty was on deck and I asked him to 
come up to my office on the dock. I 
didn’t like the way he figured his coal 
consumption that trip and had a few 
questions to ask him. I already had 
enough information about his sneaky 
ways to hang him, but I’d do that next 
trip after I had all the facts. 

“T don’t know what happened while 
Snifty was in my office, but I can guess. 
When he got back aboard his ship and 
opened his cabin door, he had a sur- 
prise he’ll never forget. His room was 
full of fuel oil right up to the door 
coaming and more was flowing in 
through the port hole. Evidently some- 
one had removed the filling-line cover- 
plate after I had checked it. 

“That oil was one hell of a mess to 
clean up, and Snifty got such a good 
dose of his own medicine that he signed 
off right there, leaving most of his oil- 
soaked gear aboard. In a way I wasn’t 
sorry because he deserved it, but still 
it was a costly trick.” 

With that, Marmy suddenly stopped 
talking and turned back to the bar to 
take on bunkers for his own double 
bottoms. Then just as suddenly, he 
slapped down his bottle and roared, 
“And that’s when I formulated one of 
my laws, known since as Surfaceblow’s 
Second Law of Fuel-Oil Filling Lines.” 

On hearing this startling informa- 
tion, Marmy roared, before any of us 
could say anything, “Here it is. When 
you pump fuel oil through a filling line 
that has an opening between the two 


3 
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R/M CONVEYOR BELTS 


If conveyor belts are your problem, turn _ _degree never before attained. Hot material, 
to Raybestos-Manhattan. There are R/M high tension, long lift, oil or non-spark con- 
Conveyor Belts with extra cushion for ditions... all are met with special R/M Con- 
heavy shock loading. R/M Conveyor Belts _ veyor Belt designs. Equally good engineering 
for mining, quarrying, or bulk materials. are —_ goes into R/M Belts for light duty . . . pack- 
unequalled for natural troughing, flexibility ages, parts, cases or wood chips. For every 
and long life. The latest exclusive develop- use R/M Conveyor Belts give you More Use 
ment of R/M engineers is the “XDC” cover _ per Dollar. Consult an R/M representative. 
which protects heavy duty conveyor belts Ask him also about R/M Hose, Transmission, 
against wear, abrasion, cuts and tears to a —_—*V--Belts and other industrial rubber products. 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Flot Belts V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Wheels 


_Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls RM-417 
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“WATCHMAN” 


CONDENSATION PUMP 


MOTOR BAM AMO 


This compact, highly effi- 
cient Condensation Pump 
is ideal as a replacement 
for old Boiler Return Trap 
installations. Immediate 
delivery can be made from 
stock. Ask your Whole- 
saler for full particulars 
with prices, or write for 
new Hoffman Condensa- 
tion Pump Catalog CP-454, 
no obligation. 


FMAN SPECIALTY MFG. CORP. 


Here is a vertical, close 

coupled pump for low 

pressure heating systems, 
featuring: 

1. One piece cast bronze 
centrifugal impeller 
dynamically balanced 
for smooth running 
and long life. 

. Receiver of heavy rust 
resistant cast iron. 

. All operating parts in- 
cluding motor and im- 
peller assembly can be 
inspected or replaced 
without disturbing in- 
let or discharge piping. 

. Two pole heavy duty 
float switch easily 
adjusted. 


1001 York St., Indianapolis 7, Ind. 


Pumps... Sold by Leading Wholesalers of Heating and Plumbing Equipment 


MARMADUKE — 


d from page 194 


ends, you'll have an oil spill every time 
if you build up pressure inside the line 
unless you close the opening before the 
oil spills out.” 

Marmy stopped talking again, this 
time long enough to let that amazing 
law soak in. Then one of the bookish- 
looking characters who had been soak- 
ing up bottled inspiration himself, sud- 
denly brightened up and remarked, in 
a highly authoritative manner. “That, 
gentlemen, is undoubtedly the greatest 
piece of pure logic ever heard or seen 
by man or beast, and I’ve heard and 
seen plenty.” 

Before we could recover from this 
new development in an already unusual 
story, a crusty looking mariner, sport- 
ing a black eye and a skeptical look on 
his weather-beaten face, piped up and 
yelled, “Ahoy there, Mr Surfaceblow, 
if that’s your second law on fuel-oil 
filling lines, what in hell’s your first?” 

“The first!” roared Marmy, at the top 
of his lungs, getting pink around the 
gills. “I thought every jackass knew my 
first law, but since some dumb jerks 
don’t, here it is: The greater the dis- 
tance from the fuel barge to the filling 
connection aboard ship, the longer the 
filling hose, provided the hose is long 
enough to reach from one to the other.” 

With that, Marmy straightened up, 
drained his bottle of Sandpaper Gin 
and walked out of the bar. I stared 
at my beer, trying to find a flaw in 
Marmy’s two unbelievably simple 
“laws.” But the more I thought about 
them, the dizzier I became—so I turned 
bottoms up and shoved off for my office 
before the boss dropped me from the 
payroll— SME 


BLOWDOWN 


Continued from page 118 


installing this takeoff, care must be 
taken that there is no likelihood of short 
circuiting between feedwater, chemical 
feed and continuous blowdown. 

In the firetube package design, water 
travels in the two crescent-shaped ovals, 
one on either side of the furnace cy]l- 
inder. Incoming feedwater goes down 
alongside the cooler boiler shell, then 
turns inward and upward around the 
hot combustion chamber, finally over. 
and back downward to the feedwater 
inlet. The correct position for this 
boiler’s continuous blowdown takeoff is 
just above the furnace cylinder, so as 
to include the crests of both water cir- 
cuits. These units are usually provided 
with a surface-blowoff connection in the 
center or last third of the boiler, through 
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Largest Diesel Power Generating Station in the U.S. 


reduces cylinder and 
piston ring wear with 


SHELL ROTELLA OIL 


Electric power for the City of Grand Haven, 
Michigan, and the surrounding area, is 
generated by diesel engines in the largest 
municipal power station of its kind in the 
U. S. A. Shell Rotella Oil is the cylinder 
lubricant. 


The anti-corrosive action in Shell Rotella 
Oil combats the major cause of engine wear 
. . . cylinder and piston ring wear caused 
by acid action from the by-products of 


incomplete combustion and condensation. 


Tougher lubricating film in Shell Rotella 
Oil gives cylinders and rings greater pro- 
tection . . . minimizes wear. Its effective 
detergent-dispersant action prevents harm- 
ful deposits. 


Write for technical information. See for 
yourself how Shell Rotella Oil can help 
reduce your engine maintenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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he ‘Valve that 


Continual service on one 
7 of the nation’s leading 


railroads since 1915. 


Continual service since 
—=-—1909 in Packing Industry 
Power Plant. 


Continual service since 
™~ 1914 in Power Plant in 
Paper Industry. 


in sizes up to 36” 


Available from stock in most sizes 


ND Specie y | 


OF: k Valves 
1D MANUFACTURERS + Swing Chee 
Valves * Engine steam and water 
ives * 


Valves + Surge Relief Valve for air as, 
9 


Altitude Val 


Non-Return Va Reducin 


Float Valves * 


BLOWDOWN 


Continued from page 196 


which the takeoff can be extended. 

In a straight-watertube longitudinal- 
drum boiler, feedwater enters toward 
the back of the drum, flows down the 
rear water leg, passes through the gen- 
erating tubes, then travels up the front 
water leg and back along the drum. 
Here the takeoff should be placed within 
the front quarter of the drum. 

With the 3-drum bent-tube design, 
feedwater makes its entry in the top 
rear drum, flows down the back cir- 
culating tubes, passes through the mud 
drum, rises in the generating tubes, then 
travels through the upper-front drum 
and on back into the top-rear drum. The 
continuous blowdown takeoff for this 
type unit should be located in the upper- 
rear drum, just off the outlets of the 
equalizer tubes between the two upper 
drums. 

For the multiple-drum Stirling-type 
boiler, proper position of the take-off is 
determined individually, according to 
the particular design. The steam-gen- 
erating section is regarded as separate 
from that of the economizer, although 
the latter is an integral part of the 
unit. Only those drums that form links 
in a closed, recycling pattern can be 
considered. For instance, in a 4-drum 
boiler the continuous blowdown may be 
taken off the top-rear drum or the upper- 
center one, depending on whether the 
top-back drum is included with or ex- 
cluded from the main water circuit. 

In a 2-drum design, feedwater enters 
the top drum, flows down the rear bank 
of tubes, passes through the mud drum 
and rises back to the upper drum via 
the waterwalls and front circulating 
tubes. The continuous blowdown take- 
off is to be placed just over the riser 
outlets. extending a third of the length 
of the top drum at the end receiving the 
greatest heat. 

With the one-and-half 2-drum design, 
feedwater makes entry toward the rear 
of the top drum, passes down the back 
tubes, goes from the mud drum to the 
waterwall headers, rises to the upper 
drum and recycles via the front drum- 
connecting tubes. Here the takeoff 
should be located across the top drum, 
just past the last waterwall outlet. 

The one-drum package unit has two 
separate but like paths of water circu- 
lation. Both originate in the drum, but 
travel on either side of the boiler The 
takeoff is placed in the last quarter of 
the drum, since the rear bank of tubes 
furnishes the greatest amount of steam. 

Continuous blowdown piping. For 
best results, the takeoff should extend 
along or across only that section of 
the drum into which boiler water of 
highest concentration is discharging. 
Chemical feed entry must be located in 
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POWER 


NEXT WINTER 


WALL 
STRIPPER 


Winter icing won't trouble the 
efficient operation of this power plant 
cooling tower at the Tuscola plant of 


ndustry’s Partner for Progress 


The unique design of Pritchard’s 
TYPE “wx" louvers prevents trouble 
before it can start. Each pivoted panel 
may be closed independently to elimi- 
nate ice build-up. And the louver in- 
stallation is angled so the bottom J.F. Pritchard Co. 
panels are farther from the greatest OF CALIFORNIA 
splash area, again minimizing the 


A DIVISION OF J.F. PRITCHARD & CO. 
chance for ice formation. 


Dept. 413, 210 West 10th Street 
This efficient design detail is just ee mie 
another example of the superiority of 
Pritchard cooling towers — used to 
solve cooling problems in hundreds of 

throughout the country. You can solve GAS & AIR TREATING EQUIPMENT 
your cooling problems the same, easy 

way. Simply contact Pritchard. 


Representatives in Principal 
Cities From Coast to Coast 
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Separate, interchange- 
able external check 
valves for easy dis- 
mantling or replace- 
ment. 


Easy, precise stroke 
adjustment — adjust- 
ment while-in-opera- 
tion a low cost extra. 


All pump bodies in- 
terchangeable in the 
housing for easy con- 
vertibility. 

Unitized construction 

— motor, pump and 

drive mounted on a 

common base. 


Hills-McCanna “U” Type Proportioning pumps combine 


precision operation with high standards of convenience and 
versatility not ordinarily associated with pumps of this type. 
The “U” pump is easy to install and can be converted quickly 
and economically for changing service requirements. 

If you must continuously meter or proportion small volume 
flows with great accuracy, it will pay you to consider a Hills- 
McCanna “U” Type Pump. Capacities range from 0.10 to 24 
gph per feed, 1, 2, 3 and 4 feed units are available. 

Write for Catalog UP-54. HILLS-McCANNACO., 2369 W. 
Nelson St., Chicago 18, Ill. 


Also Manufacturers of : 


SAUNDERS TYPE DIAPHRAGM VALVES 


FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 


BLOWDOWN 


Continued from page 198 


the opposite, cooler portion of the drum, 
just over the downcomer inlets. 

The collector pipe is to be capped and 
have perforations that are equally 
spaced. To prevent clogging, several 
large slots are better than many smaller 
holes. Such openings are best facing 
downwards. The blowdown line outside 
the drum should be smaller than that 
inside (to compensate for cooling ef- 
fect). But the line should not be 
smaller than 34 inch inside the drum 
and 1% inch outside the drum. If calcu- 
lations indicate smaller size is required, 
a continuous blowdown system is not 
advisable. 

Gate valves should be used for shut- 
off. One of these is inserted just outside 
the individual boilers and the others in 
their common manifold, as needed. A 
flow-control valve serves to regulate the 
continuous blowdown rate of each boiler 
at floor level. Such a valve may be of 
the needle or V-port type. To avoid 
having sludge accumulate over its disk, 
this valve has the pressure directed be- 
neath its seat. 


More PLANT PROBLEMS 


Begins on page 132 


Be sure to calk and weld flanged ‘ 
joints to prevent corrosion from outside 
moisture. Steam jets in small stacks 
are another source of corrosion. 

Art BELTON Montreal, Canada 


LIFE EXPECTANCY of a 14-inch steel 
stack varies from 10 to 15 years. Paint- 
ing stack interior is not too satisfactory 
a solution. Lining it with magnesia 
blocks is far better. 

A A HUNNEWINKEL 
Woodstock, Ill. 


AN ECONOMIC STUDY gives the best 
answer to CW’s question. He should 
compare the alternatives on the basis 
of annual cost, using a suitable interest 
rate for his conditions. My experience 
shows that no matter how careful we 
are with metal stacks, there is always 
some corrosion at the end of the nor : 
heating season. Idle stacks cor. fe 
faster than those in operation, particu- 
larly during the summer. 

Corrosion can be reduced by using a - 
protective metal—azinc, lead, copper, 
nickel or tin—or by applying a protec- 
tive paint. CW may also use an oxide, 
phosphate or similar coating on steel. 

Joun DoyLe Bronx, N. Y. 


OTHER READERS sent good answers to 
this question. Sorry we didn’t have 
enough space for letters from: 
JH Cates Corpus Christi, Tex. 
C G Howarter Canton, Ill. 
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working weather 
all year ‘round with 


JOHNSON 
AUTOMATIC TEMPERATURE 


CONTROL 


coditioned air the of the buildi 
applied by Carrier Weathermaster units con 
by Johnson Heating-Cooling Thermostats and Water 
\alves. Other thermostats control a ceiling system 
supplying en air to the interior areas. 


Addition to The Cincinnati Gas & Electric Company, Cincinnati, Ohio. 
- The Union Central Life Insurance Company, owner. The Cincinnati Gas 
& Electric Company, lessee. Harry Hake & Harry Hake, Jr., architects; 
James E. Allan, mechanical engineer; Frank Messer & Sons, Inc., general 
contractor; Peck-Hannaford & Briggs, heating, ventilating and air con- 
ditioning contractors, all of Cincinnati. 


Perfect indoor climate gives workers a big lift in the new 
Cincinnati Gas & Electric Company addition. Regardless of 


the outdoor temperatures, employees here enjoy healthful, Inside this duct Johnson Damper Operators and 


refreshing climate-controlled weather that keeps worker efh- Dampers insure precision control of the minimum 
ciency and morale at peak levels. and maximum outdoor air supply for Weathermaster 


Like the older adjoining building, this new air conditioned : ™ 


addition is equipped with a modern “‘Planned-for-the-Purpose” 
Johnson System of Automatic Temperature Control. On this, 
and every other installation, Johnson Control is tailored to the 


exact needs of the building and its occupants. Each Johnson Thermostatically op- 
System is planned, made and installed by Johnson to insure ¢rated Johnson 


Double Diaphragm 


the desired results at the lowest possible operating cost. Valves axe tactallel 


Johnson engineers, working with heating and ventilating ©" chilled water and 

1 builde h condensate lines for 

enginee rs, architects, owners and bui ders, have helped to . ,ymmer-wintei 
plan control systems for the nation’s outstanding office build- — changeover of the 
ings, schools, hospitals, industrial plants, department stores central air condition- 


and public buildings from coast to coast. Let a Johnson &*Y 


engineer from a nearby branch office solve your next tem- 
perature control problem. A talk involves no obligation. 
JOHNSON SERVICE COMPANY, Milwaukee 2, Wisconsin, 


Direct Branch Offices in Principal Cities. 


JOHNSON CONTRO 


TEMPERATURE v7 AIR CONDITIONING 


MANUFACTURING 


PLANNING INSTALLING SINCE 1885 
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4," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
position. 


RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+ 950° F or Equivalent 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


WRITE FOR CATALOG 
INFORMATION 


PALMER 


i THERMOMETERS, INC. 
Cincinnoti 12. Ohio MElrose 15 


| 


| of the saturated-steam cycle. 


| itself in practice. 


More TECHNICAL BRIEFS 


Begins on page 152 


pated with present-day turbine practice. 

Discussion is confined to perform- 
ince of units of 100-mw capability or 
rreater to coincide with the trend in 
unit ratings for central-station applica- 
tion. Performance data are supplement- 
ed by a brief review of turbine-design 
considerations. 


In the region of saturated steam, | 
some method of moisture reduction is | 


required. Various schemes are reviewed 
and a comparison made to establish 
-elative merits of the moisture separator 
and steam reheater. Relative effects of 
the principal cycle parameters are illus- 
trated, making possible the evaluation 
ASME 
paper No. 54-SA-65. 


Gas turbines 


Operating experiences with gas-turbine 


| plants in the steel industry—Compari- 


son of the gas turbine with other prime 
movers. By Hans Pfenninger, Brown- 
Boveri & Co, Ltd. 

The gas turbine has already proved 


operating 
Brown-Boveri has placed 14 gas-turbine 


sets in industrial operation, over and | 
above those for petroleum refineries and | 
Velox boilers. Paper describes several | 


installations and details two 
work in the steel industry. 


sets at 


In Europe a set with a 10,000-kw | 
terminal output costs about $90 per kw. | 
Unit has a combined burner for blast- | 


furnace gas and oil firing. Price in- 


cludes steel foundations but not the | 
Over-all thermal effi- | 
ciency is 27%, corresponding to heat | 
consumption of 12,700 Btu per kwhr. | 
_ Plant uses only 21,000 gph of cooling | 
| water. 
| about 32,000 lb per hr of steam at 85 | 
| psig. Including steam production in the | 
overall thermal efficiency raises it to | 
36.5%. 
| Maintenance costs run 0.025¢ per 
kwhr, or about 5% of fuel costs. One 


building itself. 


Exhaust gases can generate 


operator per shift is sufficient. Set can 


| also be built to absorb considerable 


| shock loads, such as occur with a rolling 


mill. 

Experience with these units has been 
so satisfactory, the gas turbine can no 
longer be overlooked in power installa- 
tions for iron and steel] works. ASME 
paper No. 54-SA-21]. 


Gas turbines for the steel industry. By 
George H Krapf, United States Steel 
Corp. 

In a steel plant the blast furnace is 
a large producer of a usable fuel of low 
calorific value. Between 100,000 and 
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Many plants are | 
in America and Europe. | 


Reclaim 


¥ 


with 


SORBO-CEL 


e reduces oil content to less than 
0.1 ppm 

© conserves water and heat 

e eliminates chemical treatment 

@ filters out all suspended solids 


FREE! new booklet 


Send for your copy of the 
new booklet “Sorbo-Cel 
Filtration.” If you wish, a 
Sorbo-Cel Engineer will 
gladly call, without obliga- 
tion. Write Johns-Manville, 
Box 60, New York 16, N.Y. 


JM Johns-Manville 
SORBO-CEL 
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T’S NEW 


AND INFORMATIVE 


AID YOU! 


learn how Cooper-Bessemer compressors 
Tu new Cooper-Bessemer M-Line Bulletin offers you complete CQ) cut your CO. sts! 


information on economically meeting compressor requirements from 
100 to 5000 horsepower. This interesting 44-page booklet simply 
and fully explains how and why Cooper-Bessemer compressors assure 
you maximum trouble-free performance at minimum operating 
expense. 


Additional bulletin features include complete data on design, lubri- 
cation, automatic controls, cylinders, motor and drives, specifications 


and photographs of various compressor installations. 
Cooper-Bessemers offer you new, unusual plus fea- 
tures that are paying off in job after job. To find 
out about them, send for your M-Line Bulletin today. 


MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. Gloucester, Mass. New 

Orleans, La. @ Tulsa, Okla. © Cooper-Bessemer of Canada Ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 
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THE COOPER-BESSEMER CORPORATION 9 
Mount Vernon, Ohio 


Please send me Bulletin M-70 on Cooper-Bessemer M-Line 
Compressors, 


Company 
Street Address 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free 


with the guaranteed 
trouble-free housing! 


Only the Rit@H1D has a world-wide rep as the finest pipe wrench 
made. Only Rif@1D has earned and maintains this rep by building 
toughness and smart performance into these overwhelmingly popu- 
lar wrenches, checking them part by part and hard work testing every 
last one before shipment. When you buy a RIf@AIb>, you know the 
housing won’t break, the jaws won’t slip or lock, the adjusting nut 
spins easily to all sizes, 6’’ to 60’. Always most for your money— 
ask your Supply House. 


Have you iried the new RIGID Spud Wrench? 


Deep narrow jaws for close work— 

break-proof housing — famous 
RIZAID jaw suspension — com- 
fort-grip I-beam handle. Ask your - 
Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S. A. 


More TECHNICAL BRIEFS 
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150,000 cubic feet of gas, with a heat. 
content of about 90 Btu per cubic foot, 
is produced for every ton of iron made. 

From 20 to 35% of this gas is used 
to preheat air for blowing the furnaces, 
and in losses, leaving 80 to 65%, or 
from six to nine million Btu per ton of 
iron available for other purposes. In 
fact, the availability of energy in waste 
gases from steel-making and heating 
operations in fully integrated steel 
plants is one of the principal reasons 
for the existence of their large power 
plants. ; 

Early in this century large installa- 
tions of gas engines were made in many 
steel mills to utilize blast-furnace gas 
for power generation and to drive 
furnace blowers. Many of these installa- 
tions exist today, operating at thermal 
efficiencies so high they are met only 
by our best steam plants. 

These installations have three serious 
drawbacks—high maintenance, large 
crews and excessive space requirements. 
For these reasons the trend has been to 
steam plants, the last gas engines being 
installed about 1930. Steam plants are 
reliable, operate at lower cost, require 
less area for a given output, and have 
a much higher availability. 

We now face a new era, that of the 
gas turbine, with its promise of still 
lower operating costs, lower area re- 
quirements, operating simplicity, mini- 
mum water requirements, and possibly, ’ 
lower investment cost. 

It is estimated that man hours in a 
given gas-turbine plant should be less 
than half that for a steam plant with 
its related water-treatment facilities and 
other auxiliaries. Area requirements 
show the same promise. In addition, 
blast-furnace gas should be an excellent 
fuel for gas turbines because its flame 
temperature is low and its combustion 
products are of high density. The steel 
industry is therefore keenly interested in 
the development of this new prime 
mover. APC paper; no number. 


Gas turbine process using added steam. 
By Benjamin Miller, Consulting Engi- 
neer. 

Lower cost per hp for equipment and 
lower fuel consumption per hphr gen- 
erated can be attained by adding steam 
to air in the gas-turbine process. To 
obtain maximum advantages from steam 
addition requires equipment not yet 
commercially available. But substantial 
increases in both capability and thermal 
efficiency can be achieved by adding 
steam-generating equipment to gas-tur- 
bine power plants being marketed, as 
well as to some installed units. Water 
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Hennepin Power Station, Illinois Power Company. Steam 
Capacity 525,000 lb/hr. Consulting Engineers: Sargent & Lundy 


This plant’s 75,000 KW turbo-generator must operate 
continuously at high efficiency. 

Tips of turbine blades turn at speed faster than sound. 
At these speeds, slight amounts of silica in make-up 
water quickly build dangerous deposits—destroy tur- 
bine efficiency, cause costly shutdowns. 

To prevent these troubles, all make-up water is de- 
mineralized by the Permutit equipment shown below. 
Silica is reduced from a harmful 14 ppm to as low as 
0.02 ppm—at low cost! Total dissolved solids are re- 
duced from 298 to 1.0 ppm! 


This keeps 76 miles of boiler tubing free of scale with 
little or no blowdown. It permits the high heat-transfer 
rates demanded with 1010° F steam at 1450 psi. 

Write to us for aid in solving your water problem. Per- 
mutit makes the world’s most complete line of ion ex- 
changers and water conditioning equipment. We can 
help save you time and money with the one combination 
that best suits your needs. 

The Permutit Company, Dept. P-9, 330 West 42nd 
Street, New York 36, N. Y., or Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, Montreal. 


A. Automatic Permutit Q units remove metallic 
cations from well water supply. 


B. Permutit Degasifier removes CO:, reducing 
operating cost. 


blesome mineral impurities by anion exchange. 


C. Automatic Permutit § units remove remaining trou- 


lon Exchange and Water Conditioning Headquarters for Over 40 Years. 


for Illinois Power Companys 
new 1450 psi steam generator 
Fe > 
4 
B. Cc. 
al 


EXTRA YEARS OR MORE DEPENDABLE POWER 


. . . at less cost per pound of steam 


TODD BURNERS 


| 
| GAS OR OIL 


| COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 


Elmhurst, Queens, N. Y. 


81-16 45th Avenue 


KEEPS ITS 
LEVEL— 
BEST! 


That’s right! You can always be 
sure Hendrick Mitco Open Steel 
Flooring will provide a level walk- 
ing surface both safe and strong. 
Ideal for flooring or walkways be- 
tween buildings, its rectangular, 
square-edged steel bars provide 
tops in rigidity yet leave 90% open 
area for light and air. Made into 
integral panels under hundreds of 
tons of hydraulic pressure, Hen- 
drick Steel Flooring has no bolts, 
rivets or welds to stress or warp. 


And more! For extra heavy indus- 
trial usage it’s available in Heavy- 


Duty Steel Grating. For details write to Hendri ick, today! 


MANUFACTURING COMPANY 


Hendrick 


46 DUNDAFF ST., CARBONDALE, PA. * Sales Offices In Principal Cities 


Perforated Metal + Perforated Metal Screens + Wedge-Slot Screens + Archi- 
tectural Grilles + Mitco Open Steel Flooring + Shur-Site Treads - Armorgrids 


More TECHNICAL BRIEFS 
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needed to generate steam must be avail- 
able at reasonable cost. 
For example, a gas-turbine plant rated 


/ at 5700 hp at 25% thermal efficiency 


ean have its output increased to 7500 
hp at 29% thermal efficiency by addition 
of steam-generating equipment costing 


| much Jess than one-fifth the gas-turbine 
| plant. Less than 50 gpm of water is 


| Exhaust-gas sampling of a small-scale 


needed. ASME paper No 54-SA-42. 


combustor and determination of com- 
bustion efficiency. By L M Whitney, 
Shell Development Co. 

Need for a rapid continuous recording 
instrument for determining combustion 
efficiency of gas turbines led to develop- 


| ment of an exhaust-gas analysis instru- 


ment based on infrared absorption. Use 
of this instrument in developing reliable 
techniques and equipment for sampling 
are reviewed in the paper. 

By correlation with detailed mass 
spectrometric analysis of exhaust of a 
small-scale combustion tube, an accurate 
method of determining combustion efh- 
ciency by exhaust-gas analysis was de- 
veloped. By many comparative analyses 
between instrument and mass spectrom- 
eter, a simplified method of obtaining 


| rapid continuous recording of combus- 
| tion efficiency of a small-scale combustor 


was possible. Mathematical basis for 
this is briefly described. ASME paper 
No. 54-SA-61. 


Measurement of total emissivities of 
gas-turbine combustor materials. By S 
Vario De Corso, Westinghouse Research 


| Laboratories, and Roland L Colt, West- 


inghouse Electric Corp. 

Paper presents means of measuring 
total emissivities of various gas-turbine 
combustor materials and gives data ob- 
tained for some of these materials. More 
thorough knowledge of this field permits 
selective use and treatment of materials 
to take full advantage of emissive prop- 
erties to reduce combustor-wall tem- 
peratures. Overheating of combustor 
walls causing hot spots is a primary 
cause of combustor failure. 

Emissivities of both inner and outer 


| surfaces of a combustor wall affect wall 


temperature. Combustion tests by one 
of the authors showed radiant heat trans- 
fer from the flame is quite important. 
\ change from diesel to residual fuel 
raised combustor wall temperatures 
from 250 to 500 F. 

To evaluate different flame-tube ma- 
terials and coatings it is convenient to 
measure their thermal emissivities under 
controlled conditions independent of 
those existing during actual operation 
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VENTILATING AIRCLEANING AIR TEMPERING 


POWER 


How a FAN SHAFT Turns Gut 
CHEAPER POWER 


im Buffalo” Induced Draft Fans 


This “Buffalo” Shaft is about to start saving money 
on a punishing draft job, because it’s built for 
“no-time-out” service! Forged, annealed and pre- 
cision-ground from a single solid piece of steel, it 
is oversize, so that its critical speed is well above 
highest operating speed. Note the substantial thrust 
collars, ground to fit the bearing very closely. Note 


the extra-heavy center portion which will bear the 
rotor. Here, certainly, is shaft construction to stand 
all the stresses and heat of high-pressure draft service 
indefinitely. And there’s the same long-life toughness 
in all other parts of “Buffalo” Induced Dr-ft Fans— 
the money-saving “Q” Factor—described fully in 
Bulletin 3750. Write for your copy today! 


The “Q" Factor — The built-in Quality 
which provides trouble-free satisfaction 
and long life. 


BUFFALO FORGE COMPANY 


SEPTEMBER 1954 


INDUCED DRAFT EXHAUSTING 


488 BROADWAY BUFFALO, NEW YORK 
Publishers of “Fan Engineering” Handbook 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


FORCED DRAFT COOLING HEATING 


PRESSURE BLOWING 
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<< We have pur- 
posely “magnified” the word RIC-WIL to help 
prove a point... neither YOU... or your 
customer . . . will need a magnifying glass to 
measure satisfaction and results when the spec- 
ifications read . . . RIC-WIL. 


For the finest quality in Prefabricated Insulated 
Piping . . . whether underground or overhead 
consult a RIC-WIL Field Representative or 
write direct for Catalog No. 5401. 


Insulated piping systems of a Superior Engineered 
Quality... for underground or overhead. 


>) Send for Catalog No. 5401 


Ricwil prerasricateo INSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY 
BARBERTON, OHIO 


More TECHNICAL BRIEFS 


Begins on page 152 


or combustion testing. ASME paper No. 
54-SA-26 


Problems in formulation of design pro- 
cedures for continuous-flow combustion 
of hydrocarbons. By Gilbert S Bahn 
and G Warren Koffer, Marquardt Air- 
craft Co. 

Many combustion investigations being 
made today are directed at fundamental 
concepts and approaches. They are not 
intended to give quick and easy assis- 
tance to development workers. 

Paper considers what is involved in 
establishing design procedures for com- 
bustion of hydrocarbon fuels in con- 
tinuous-flow processes. It specifically 
considers gas turbines, turbojets, after- 
burners and ramjets. 

Emphasis is upon problems, rather 
than current efforts at solution. Aspects 
of various problems are discussed. 
ASME paper No. 54-SA-22. 


A new power cycle combines gas tur- 
bines with steam turbines. By Louis S 
Gee, West Texas Utilities Company. 

In the constant search for methods of 
generating kilowatts more economical- 
ly, the spotlight has been focused on 
new plants with higher pressures and 
temperatures. Few engineers have made 
sufficiently detailed studies of older 
plants to realize that economies can be 
achieved by application of a relatively 
new tool—the combustion gas turbine. 

In the West Texas Utilities Company, 
a recent application of a gas turbine to 
the cycle of an old steam plant promises 
an efficiency increase of 15.15% with a 
resulting increase in over-all plant econ- 
omy of 32%, and the addition of 6611- 
kw generating capacity at an installed 
cost of only $76.37 per kw. The paper 
contains a detailed description of the 
cycle chosen. APC paper; no number. 


Steam turbines 


Design trends in present-day steam 
turbines. By C D Wilson and E P Han- 
sen, Allis-Chalmers Manufacturing Co. 

A large number of factors are in- 
volved in steam-turbine development. 
Those of greatest importance to utilities 
are related to the economics of power 
generation. Large yearly increases in 
the use of power are making it neces- 
sary for utilities to add generating 
capacity in large blocks. So we find 
more emphasis on large units. 

These involve large buildings and 
foundations, which are costly. So weight 
and reduction of dimensions are of 
paramount importance. 

Large units are lower in cost per 
kilowatt of capacity and can justify 
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AEG 


first oF 


65 YEARS OF AEG 
electric traction on rail and road 


The AEG contribution to progressive 
traction engineering includes 


more than 7000 locomotives 
numerous driving vehicles 
trolley buses here and abroad 
transformers and substations 
traffic control equipment 


AEG means Electricity allies 
ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT 


Berlin (Brit. Sector) Export Department Frankfurt (Main) 
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The case of 
the frustrated 
cement... 


te a Chicago cement block 
plant a short time ago, 


production was really at a 


standstill. Try as it would, 


the frustrated cement just trickled 


through the hoppers and bins 


instead of flowing along steadily. 


But a CLEVELAND vibrator 
solved the problem. In short 
order the trickle of cement 
increased to a flood. 


And, we might add, production 
really got moving too. 


Tell us your materials handling 
problem, or ask for our 
detailed literature. 


AIR ELECTRIC 


*CLEVELAND 


VIBRATOR 


COMPANY 


2824 Clinton Avenue » Cleveland 13, Ohio 
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More TECHNICAL BRIEFS 


special added features like higher inlet 
pressures and temperatures, reheating 
and optimum-size exhausts. Turbine 
builders are making a concerted effort 
to supply the most efficient equipment 
possible at no sacrifice in reliability. 
APC paper; no number. 


Gas fuels 

Physical-chemical properties of meth- 
ane-ethane mixtures. By O T Bloomer. 
D C Gami and J D Parent. 

Basic data required for engineerins 
design of plants to separate ethane. a 
major raw material for petrochemicz] 
production, from natural gas by low- 
temperature fractionation are presented 
in this research bulletin. 

Data given include liquid-vapor phase 
equilibria, gas-phase pressure-volume- 
temperature relationship and saturated 
liquid and vapor density values for the 
methane-ethane system as determined 
by a detailed experimental investigation 
with specific mixtures of methane and 
ethane. IGT Research Bulletin No. 22. 


Viscosities of natural gas components 
and mixtures. By N L Carr. 

Results of experimental determina- 
tion of the absolute viscosity of meth- 
ane and three natural-gas mixtures at 
pressures up to 10,000 psi and tempera- 
tures from 70 to 250 F are presented in 
this study. 

The data, which are important in 
many calculations involving fluid flow, 
particularly in flow of gas into or out 
of underground reservoirs, and in pipe- 
line transmission, are presented as vis- 
cosity-pressure isotherms showing ef- 
fects of temperature, pressure and com- 
position on viscosity. They are corre- 
lated in the form of reduced viscosity 
and viscosity-ratio charts. 1GT Research 
Bulletin No. 23. 


Hydro development 


Maximizing income from waterwheel 
generators. By K R Knighis, Hydro 
Electric Power Commission of Ontario, 
and V W Ruskin, Canadian-Brazilian 
Service Ltd. 

Here is a method of determining the 
level of generator output and tempera- 
ture that produces the maximum net 
income from existing plant investment. 
The economic limits of output and tem- 
perature, as determined, are shown in 
an example to be considerably higher 
than usual North American operating 
practice. 

These economic limits are established 
by finding that level of generator output 
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When You Buy 


Pumps and Compressors 
DO LONG LIFE 


YOU EASY MAINTENANCE 
WANT | RELIABILITY 


These Are BUILT-IN 
PENNSYLVANIA 


AIRCHEK VALVE 


Automatically pre- 
vents reverse flow 
through Compres- 


sor and also 
dampens pipe 
line pulsations. 


This Check Valve should be on EVERY 
Bulletin 509 E 


Compressor. 


OILFREAIR & OILFREGAS Compressors 
Class ATL with steel-backed carbon cylin- 
der-liners. Guaranteed to compress free of 
any trace of oil or oily vapors. 


Bulletin 600 E 


PENNSYLVANIA 4-Stage THRUSTFRE 
Centrifugal Pump for Boiler Feeding, Gen- 
eral Power Plant and Industrial Use. 


Bulletin 237 E 


YOUR Copy of Catalog 546 briefly de- 
scribes All PENNSYLVANIA Products. 
Write For It Today. 


PENNSYLVANIA 


Pump & Compressor Co. 
EASTON, PA. 


FREAIn 
OILFREAIR® PENNS THRUSTFRE © 
OILFREGAS © OULFREGAS AIRCHEK © 
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is cheaper! 


Boiler A 


Boiler B claims higher efficiency ! 


Boiler C claims it’s best! 


AMESTEAM 


GENERATOR 


Select an 
and solve all your problems 


You don’t have to dig through mountains 
of data to pick the boiler that will give 
your company the most economical and 
satisfactory service! It’s more a question 
of where you buy it than what boiler you 
choose. What's the maker's reputation? 


Ames Iron Works have been building boilers of quality 
for over 100 years. Back of every Amesteam Generator is 
this long, successful experience — represented by the Ames 
Engineering Staff, a large group of skilled boiler makers 
and an efficient, nation-wide sales and service organization 

ME STEAM at your disposal. Yes, quality and experience do count — and 
the thousands of Amesteam Generators giving dependable, 


GENE RATOR low-cost service in power, process and heating applications 


are proof of it. Why not be sure by specifying Amesteam 
@ 80% guaranteed thermal efficiency. Generator? Write today for details and name of your Ames 
@ Single economical package purchase. representative. 


@ Package installation economy. 


@ Completely safeguarded. 


@ Easy, inexpensive maintenance. 2 
@ 20 sizes, 10 to 600 H.P., 15 to 2004 W.P., ail, 3 5 
gas or oil-gas combinations with quick fuel Inc. 
switchover feature. 
Box H-94, OSWEGO, N. Y. 
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This is article number 2 in a series dealing with the sub- 
ject of pipe supports in modern power and industrial plants. 


The constant support is a mechanical device generally used 
to support high temperature piping and equipment. It 
maintains a constant supporting force on piping under all 
load and travel conditions caused by thermal expansion. Its 
use prevents the introduction of additional stress through- 
out the piping system. 


The basic principle behind all Bergen Constant Supports is 
that a varying spring force acting at an inversely varying 
moment arm yields a constant supporting moment. Some 
tolerance must be permitted due to friction and slight 
variation in spring scale; however, the vast majority of 
Bergen Constant Supports will, under exacting shop test, 
introduce a load variation of less than 1% throughout the 
entire travel range. 


Space limitations are often critical in piping design. This 
model CS is particularly adaptable for limited head-room 
as the short dimension is in the vertical plane. In a follow- 
ing article of this series, the vertical constant support will 
be discussed with special emphasis on “tight” applications. 


The pictured unit is the Bergen Model CS. Standard units 
ean handle loads as great as 37,000 pounds and vertical 
movements up to 14 inches. Greater loads and travels are 
available upon application. Bergen Constant Supports are 
almost completely housed and have a simple field load ad- 
justment of plus or minus 12%. 


MODEL CS 


BERGEN PIPESUPPORT CORP. 


50 Church Street, New York 7, N. Y. 
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More TECHNICAL BRIEFS 


Begins on page 152 


at which the maximum difference exists 
between annual operating revenue and 
annual operating expenses. Revenues 
and expenses are based mainly on oper- 
ating and accounting records. In a sense, 
therefore, determining the economic 
limits can be considered as rating a gen- 
erator by actual system performance. 
The paper indicates that, provided 
there are no other factors limiting out- 
put, loading generators up to the 
economic limit may result in very sub- 
stantial gains in dollars and kilowatt- 
hours. It is, therefore, believed that a 
review of existing loading practices for 
specific generating stations may be 


warranted. A/JEE paper No. 54-300. 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from sources, not 
Power. 

American Society of Mechani- 
cal Engineers, semi-annual meet- 
ing, Pittsburgh, Pa., June 20-24. 
Identified by initials ASME and 
obtainable through ASME, 29 W 
39th St, New York 18, New York. 

American Power Conference, 
annual meeting, Sherman Hotel, 
Chicago, Ill., Mar. 24-26, 1954. 
Identified by initials APC. Ob- 
tainable in proceedings that may 
be purchased from R A Buden- 
holzer, chairman, Iliinois Institute 
of Technology, 3300 Federal St, 
Chicago 16, Illinois. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

Institute of Gas Technology. 
Identified by initials IGT and ob- 
tainable through IGT, 17 W 34th 
St, Technology Center, Chicago 
16, Illinois. 


New “champion” chimney in Ontario is 
the 615-ft reinforced concrete giant being 
constructed at the iron ore plant of the 
International Nickel Co of Canada in Cop- 
per Cliff. The great height of the chimney 
is to ensure proper diffusion of waste gases 
in the upper atmosphere. 


Atomic Energy Commission named Stan- 
ford Research Institute one of three national 
Industrial Information Depositories of un- 
classified information concérning develop- 
ments in the atomic energy field. Other 
depositories are to be maintained by the 
Atomic Industrial Forum of New York and 
| the John Crerar Library of Chicago. 
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How to squeeze 
real savings out of your 
costly labor dollars— 


and Save 


Chances are, you can save real money on costly man- 
hours and machine maintenance by simplifying your 


6-W AY $ AVI NGS! lubrication schedule right down the line from pureang 


to application. 


1. Simplifies Lubrication Scientifically formulated to do many jobs equally well, 
Pure Oil’s money-saving lubricants reduce inventories 
from many different oils and greases to a few multi- 
3. Minimizes Mis-application purpose lubricants. 

Pure Oil multi-purpose lubricants not only cut down the 
number of lubricants but also eliminate the danger of 
5. Eases Stock Control mis-application and time-consuming identification of 

single purpose oils and greases. 


2. Speeds-Up Application 


4. Cuts Down Inventories 


6. Streamlines Purchasing 


Put this money-saving program to work it Starts Here! 
Be sure with Pure—Sales offices located in in your plant! Write for our free booklet aa 
more than 500 cities in Pure’s marketing area. giving you full details. | iN an. % 


35 E. Wacker Drive, Chicago 1, Illinois 
Please send me your free booklet on how to “Simplify 


NDUSTRIAL 


Oll. FREE BOOKLET 
¢ The Pure Oil Company, Industrial Sales Dept. E-49 
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Packing that PACKS ALL less attention 


ALLPAX in RING FORM 
Mandrel Cut Rings 


Allipax furnishes these rings with all typcs of joints in any 
quantity required. (Butt joint shown here). They can be 
put in stuffing box without fracturing or breaking. They 
do not have to be fitted over end of shaft but can be 
applied the same as any other ring form packing. 


Moulded Rings 


This packing is made up in die pressed moulded rina form in 
any size required. Rings are endless and are slipped over end 
of shaft. 

ALSO: Packings in coil, ring (Allpax furnishes rings in all styles 
of packing), sheet or loose form; Valve Discs; Retainer Packing; 
Packing Hooks; Gasket Cutters. 


Send for catalog . . . contact 
your nearest distributor 


ALLPAX COMPANY INC. 
05 Ave., Mamaroneck,N.Y. 


135 VIKING PUMP MODELS 
 featureNEW 


MECHANICAL SEAL 


Vikinc pumps, ranging in sizes from 

10 to 300 gpm, are now available with 

new Viking leak-proof mechanical seals. These same pumps are also 
equipped with bearings requiring no outside lubrication whatsoever. 
Both features are available on regular line of pumps, all-weather single 
and twin units and Underwriter’s approved models. See 

==—¢, what these latest lines of Viking pumps can do 

| G||| for your pumping problems. Ask for bulletin 


IN PUMPING SP-336W today. 


PUMP COMPANY 


CEDAR FALLS, IOWA 


© One of our 33,000-v transform- 
ers was out of service for a rou- 
tine check. Delays with other jobs 
kept us from getting to it. When 
we finally turned to, our check 
had to be made in a hurry, with 
everyone sweating a bit. 

While testing the tightness of 
the high-tension cable connec- 
tion to the bushing, the harried 
helper dropped his spanner 
wrench. It fell past the core to 
the bottom of the tank where it 
landed with a loud thump, and a 
big splash of oil. 

We were in such a hurry we 
couldn’t stop to drain the oil from 
the tank. And sending a man into 
the oil was out of the question. 
Luckily I found an old horseshoe 
magnet in the shop. We tied it to 
a long length of wire, and by hit- 
and miss fishing, lifted the span- 
ner out of the tank. Then we fin- 
ished our check. 

Those tense moments while fish- 
ing for that spanner taught me a 
few lessons. Don’t work with 
loose tools when there’s any can- 
ger of them dropping and causing 
injury or trouble in locating 
them. Lash ’em down. 

Never use a mercury thermom- 
eter around a transformer. If it 
pops or breaks, you’re in for mis- 
ery. Use alcohol instead. 

RS RaJan 
Alwaye, India 
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@ What is your “biggest boner’? We'll 
pay ten dollars for each one we publish. 


The specialized facilities of the Mate- 
rials Testing Reactor at the National Re- 
actor Testing Station in Idaho, operated 
by Phillips Petroleum Co, have been made 
available to the public on a limited basis. 
Requirements of the atomic energy pro- 
gram will take precedence over non-govern- 
ment experiments, however. 
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OF PROGRESS 


and STIL 
GROWING 


For half a century we have been 
serving outstanding industries and 
institutions — thousands of 
engineers from coast to coast, in 
many foreign countries and at sea 
the world over choose PEROLIN. 
Adaptability to their maintenance 
problems and dependability have 
made our organization a leader 
in this field. 

Write today for free technical 
information on any of these 
guaranteed PEROLIN PRODUCTS. 


The PEROLIN COMPANY, Inc. 


Manufacturing Chemists since 1904 


10 E. 40th St. ‘ 1112 W. 37th St, 
NEW YORK 16 CHICAGO 9 


22 WAREWOUSES IN THE U.S. AND CANADA 


ee 

7 

7 

SINCE 1904 
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tor you... 
For better maintenance 


Here’s your copy! Sixty-one plant 
maintenance cleaning ideas—and all 
designed to help you save time and 
money. If you feel you’re not getting 
the maximum out of your inaintenance 
cleaning budget, get a copy today and 
look it over. Here’s a partial list of 
its contents: 


General Plant Maintenance: 
cleaning equipment, machinery; 
descaling; derusting; laundering. 
Cleaning Before Electrical Repair: 
stripping armature coils; cleaning 
motors. 

Floor Cleaning: From terrazzo to 
wood, 

* Cafeteria Maintenance: Washing 
utensils, trays, dishes; sanitizing 
and deodorizing. 

Air Conditioning, Humidifying, 
Refrigerator Maintenance: descal- 
ing systems; filter cleaning; 
cleaning coils; water treatment, 


There’s much more. From skylight to 
cellar...it couldn’t be more complete, 
or more valuable. Write for your copy 
today. It’s FREE. Address: Oakite 
Products, Inc., 23 Rector Street, New 
York 6, N. Y. 


INDUSTRIAL 


_OAKITE 


METHODS 


Technical Service Representatives in 
Principal Cities of U.S. & Canada 
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More FREE BULLETINS 


Begins on page 165 


1 Outlets, switches and _ utility 

boxes; 170 different types de- 
scribed in 40-page booklet 18-74. Con- 
struction Materials Div, General Electric 
Co, Bridgeport 2, Conn. 


19 Electric motors. Twelve separate 

bulletins; 8 describing  three- 
phase induction, hollow or solid shaft 
motors. One each on adjustable speed 
induction motors, geared motors, elec- 
trical controls, and haulage device. 
Belgian Electric Sales Corp, 1 E 53rd 
St, New York, N. Y. 


2 Electrification system. Descrip- 

tions of track, trolleys and ac- 
cessories used in electrification of hoists, 
production and assembly lines, moving 
test lines, etc. Illustrated 34-page bul- 
letin 45, Feedrail Corp, 125 Barclay St, 


21 Two-pole motors, 900 hp and 
larger. Photos, diagrams, cut- 
aways in 8-page bulletin 05R8123. Allis- 


Chalmers Manufacturing Co, 952 S 70th 
St, Milwaukee, Wis. 


HEAT EXCHANGERS 


22 Forced draft burners for oil, gas 

combination firing. Packaged unit 
for Scotch Marine type boilers and 
other types of heat receivers designed 


for pressurized operation. Photos, 

specs in 6-page bulletin “Y,” Ray Oil 

Burner Co, 1301 San Jose Ave, San 

Francisco 12, Calif. 

23 Heavy-oil burners, belt driven 
horizontal rotary type, bulletin 


175-H; combination oil-gas burner, bul- 


letin 176; automatic combustion sys- 
tem, bulletin 185. Preferred Utilities 
Manufacturing Corp, 1860 Broadway, 
New York, N. Y. 


MAINTENANCE MATERIALS 


24 Maintenance coatings described in 
4-page bulletin 400. United Lab- 
oratories, ay 16801 Euclid Ave, Cleve- 


land 12, Ohio 

25 Rust removing material for sim- 
ultaneous stripping of paint, rust 

and primer from ferrous metal surfaces. 

Four-page bulletin. Turco Products, 

Inc, 6135 S Central Ave, Los Angeles 1, 


Calif. 

26 Hot-melt plastic coating for safe- 
guarding gears and precision 

parts from corrosion. Four-page bulle- 

tin. Fidelity Chemical Products Corp, 

470 Frelinghuysen Ave, Newark, N. J. 


* Modern lubrication. Types, de- 
scriptions recommendations of 
proper lubricants in 36-page booklet 
54-1. *xRequest direct on company let- 


terhead from Lubriplate Div, Fiske 
Brothers Refining Co, 129 Loc kwood St, 
Newark 5, N. J. 


MECHANICAL TRANSMISSION 


27 Right angle bevel gear units for 

industry are illustrated and de- 
scribed in a 4-page catalog. With a 1:1 
ratio, the gears’ rated speed is 1800 
rpm. Capacities 1/3 to 1 hp. Airborne 
Accessories Corp, 1414 Chestnut Ave, 
Hillside 5, N. J. 


28 Roller chain drives is the Subject 
of 52-page catalog CD-102-B. 
Sprockets have malleable split taper 
compression bushings. Photos and specs. 
Browning Mfg Co, Maysville, Ky. 


2 V-belts, featuring patented Grom- 

met belts in standard and high 
capacity constructions. Cutaways and 
hp rating tables in 8-page bulletin 
2170. BF 


ucts Div, Akron, 

30 Clutch-coupling unit. 
tions and engr data 

bulletin. Formsprag Co, 

Rd, Van Dyke, Mich. 


Ohio. 


Applica- 
in 4-page 
23601 Hoover 


31 Speed control unit, bulletin M-543 
and motor pulleys, bulletin V-545. 
Two multi-color booklets showing pho- 
tos, specs, applications of products. 
Reeves Pulley Co, Columbus, Ind. 
(Continued on page 218) 


Goodrich Co, Industrial Prod- | 


TURBINE OIL 
CONDITIONING 


tHE HILCO 


OIL RECLAIMER 
REMOVES WATER, SLUDGE, 
ACIDS... 


IT 1S CONTINUOUS AND 


AUTOMATIC... 


vent 
— 

HILCO 

ECLA a 

FICURE | 


The HILCO system results 
in removing contamination as 
fast as it is formed, thus 
maintaining the oil in first 
class condition. 


FLOW 
TRANSFER PUMP 1} CLEAN 
TO TURBINE i! on | 
TANKS TANK 
' | 
| 
| } 
| 
TRANSFER PUMP OIRTY i 
FROM TURBINE on | 
TANKS TANK HILCO 
RECLAIWER 
FICURE 2 u am pal 


The HILCO OIL RECLAIMER 
is self-contained, including 


built-in pumps, electric heat- 
ers, starters and controls. It 
is compact, easy, and quick 
to service. 


FOR MORE 
INFORMATION 
ON THE HILCO 
SYSTEM... 


CORPORATION 


“159 W. FOURTH ST. ELMIRA, N. Y. 
IN CANADA: Upton - Bradeen - James, Ltd 


890 Yonge St., Toronto—3464 Park Ave., Montreal 
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Increase 
current-carrying 
capacity 


-with Chase’ Copper Bus Conductors! 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


POWER * SEPTEMBER 1954 


Chase Square Copper Tube Bus Conductors 
are ventilated so more heat is dissipated. 
Result: current-carrying capacity is 
increased up to 20%. They’ll handle even 
heavy short-circuit currents—and are 
strong enough for use in longer 
unsupported lengths. Call your nearest 
Chase Warehouse or Sales Office. 


The Nation’s Headquarters for Brass & Copper 

Albanyt Chicago Denver Kansas City, Mo. Newark Pittsburgh San Francisco 
Waterbury 

Boston Dallas Indianapolis Minneapolis Philadelphia Louis (tsales office only) 
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with insulation problems . . . 


BALDWIN-HILL 


INSULATING 


@ Plastic insulation—easily troweled on large or small 
irregular surfaces. 


@ Effective up to 1800° F... Reclaimable to temperature 
of 1200° F. 


@ Low heat loss because of high temperature resisting 
mineral wool base. 


@) Coverage, 50 sq. ft. 1 in. thick per 100 Ibs....Low 
cost maintenance insulation. 


Baldwir-Hill 


COMPANY 
0? BREUNIG AVE., TRENTON, N. J. 


Kalamazoo, Mich. * Huntington, Ind. * Temple, Tex. 


INSULATING CEMENT 


B-H No. 1 al 


More FREE BULLETINS 


Begins on page 165 


32 Heavy-duty chain drives. Photos, 

operating principles, test data, ca- 
pacities in 16-page catalog C72-51. 
Morse Chain Co, 7601 Central Ave, De- 
troit 8, Mich. 


3 Motoreducers. Selection tables, 

dimensions, photos and specs in 
28-page bulletin 3100. The Falk Corp, 
3001 W Canal St, Milwaukee 8, Wis. 


METERS and INSTRUMENTS 


34 Dynamometer systems for testis 

internal combustion engines, 
transmissions, torque converters, com- 
pressors. Photos, applications, rating 
charts in 12-page bulletin GEA-5923A. 
General Electric Co, Schenectady 5, N. Y. 


3 Hot wire anemometer for quanti- 

tative measurement of velocity. 
Applications and specs in 4-page bul- 
letin 14. Flow Corp, 283 Concord Ave, 
Cambridge 38, Mass. 


36 Liquid level transmitter for meas- 

uring liquid level in closed tanks 
under pressure or vacuum. Photos, specs 
in 4-page bulletin 2291. Minneapolis- 
Honeywell Regulator Co, Station 64, 
Wayne & Windrim Aves, Phila, 44, Pa. 


37 Dielectric test set for measuring 

de current at voltages to 40 kv. 
Diagrams, specs in four-page bulletin 
22, James G Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


38 Outdoor metering outfits, type MP. 
Photos and features in 4-page 

bulletin B-5916. Westinghouse Electric 

Corp, Box 2099, Pittsburgh 30, Pa. 


39 Panel instruments in 2%, 3% and 

4%-in. sizes. Photos, construc- 
tion, applications of both de and ac in- 
struments in 12-page bulletin GEC- 
368F. General Electric Co, Schenectady 


VALVES, PIPING, FITTINGS 


40 Mudline walves; 2000 psi WP 

(4000 psi test) and 3000 psi WP 
(6000 psi test) units. Construction data, 
diagrams, cutaways in 4-page bulletin 
12-S. Edward Valves, Ine, 1201 W 145th 
St, E Chicago, Ind. 


41 Valve operator, Limitorque, for 

small valves from 1¥2 to 8-in. part 
diameters. Photes, diagrams, applica- 
tions in 4-page bulletin SMA-000. Phil- 
adelphia Gear Works, Erie Ave & G 
St, Philadelphia 34, Pa. 


4 Piston valves and drain cocks. 

Two, four-page bulletins describ- 
ing products. Photos, diagrams, specs. 
The Klinger Corp of America, 95 River 
St, Hoboken, N. J. 


43 Relief valwes. Photos, diagrams, 
technical data in 20-page bulletin 

5200. Cochrane Corp, 17th St below Al- 

legheny Ave, Philadelphia 32, Pa. 


44 Butterfly valves. Photos, applica- 
tions, specs in 16-page bulletin. 
Mud Products, Inc, Philtower Bldg, 


Tulsa 3, Okla. 


45 Ball valves, manually-operated in 

sizes from 12 to 48-in. for shutoff 
service at pressures to 150 psi. Photos, 
specs in 8-page bulletin 159. Valve Div, 
S Morgan Smith Co, York 8, Pa. 


46 Plug valves in full-port and ven- - 
turi types to 14-in,. size. Engr 

data, cutaways, dimenions in 24-page 

catalog 39-5. Homestead Valve Manu- 

facturing Co, Coraopolis, Pa. 


47 Stainless steel unions and check 
valves. Gives published analysis , 
of steel used. Photos and cutaways in 
22-page catalog 55. Clayton Mark & Co, 
1900 Dempster St, Evanston, Ill. 


48 Steam traps. Specs and capacities 

on steam and float traps, air re- 
lease valves and pipe line strainers. 
Illustrated 36-page catalog. V D Ander- 
son Co, 1935 W 96th St, Cleveland, Ohio. 


49 Underground conduit. Applica- 
tions, photos, diagrams and specs 
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How to Select an Economical 
Temperature Regulator 


First of all, what does economy mean 
where temperature regulators are con- 
cerned? In some industries it means 
improvement of product or reduction 
of spoilage through closer control of 
process temperatures. In others, it 
means the paring down of operating ex- 
pense. The price of the regulator itself 
is a relatively small factor. 


Today’s buyers are shopping for: 

1. Accuracy of control — not only 
when the regulator is new, but 
throughout its service life 

2. Dependability — to prevent loss 
of production time 

3. Minimum installation and main- 
tenance cost 


Here are a few tips on what to look for 
when you're installing a new or replac- 
ing an old temperature regulator — 

Packless construction . . . and for this 
reason: A diaphragm operated, packless 
regulator minimizes friction. There are 
no closely fitted parts to stick or bind 
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because of uneven expansion or collec- 
tion of foreign matter. Also, there’s less 
maintenance, since no repacking is ever 
required. 


A guarantee against wire drawing 
of the seats and discs. Insist on it. This 
guarantee in combination with single 
seat design assures you of tight shutoff; 
you avoid expensive steam losses as 
well as loss of product in a process 
application. 


Broad control range. In a standard 
regulator you should expect a control 
range of 100 F. And make sure the unit 
you select has a vapor tension thermo- 
stat that can take over-temperatures of 
at least 100 F. 


Easy maintenance. Why ask for grief? 
Your temperature regulator should be 
basically simple in design so that it can 
be serviced by average plant personnel. 
All parts should be readily accessible 
for testing and cleaning. 


Double duty. There’s no point in buy- 


ing a separate pressure regulator when 
you can select a temperature regulator 
that combines both temperature and 
pressure control within the same unit. 


Self-operating. Make sure you get a 
regulator that operates on its own initial 
pressure. By doing so, you avoid the 
purchasing and maintenance of an air 
compressor p".1s air piping, and you’re 
sure of uninterrupted operation during 
electric power failures. 


All of these points are important to you 
when it comes to selecting an econom- 
ical temperature regulator. Perhaps you 
didn’t realize you could expect so much, 
And perhaps you didn’t realize that 
Spence Temperature Regulators offer 
all these features and more. May we 
send you our Bulletin T 500 containing 
further details? 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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NATIONAL 
POWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


LEARN HOW YOU CAN 
MODERNIZE POWER FACILITIES 


Concentrated under one roof you will see the newest 
improvements and refinements in power generation, 
transmission, utilization. Learn how these methods 
will help to modernize your power facilities— 


The latest techniques for the maximum development 
and most economical utilization of power will be 
demonstrated by the skilled technicians manning 
every booth. Whether you are interested in me- 
chanical, steam, electrical, hydraulic or pneumatic 
power, you will be sure to find ideas that will repay 
you many times over. 


When going to the A.S.M.E. meetings, be sure to 
plan a stop-over at Philadelphia to see the Power 
Show. 


PLAN NOW TO ATTEND 


Write early for hotel reservations and advance registration 
Under the auspices of the ASME 


Mangagement: International Exposition Co., 480 Lexington Ave., New York 17, N. Y. 


More FREE BULLETINS 


Begins on page 165 


in 24-page bulletin. Water-Tight Un- 
derground Conduit, Box 12211, Houston 
17, Texas. 


* Wrought iron piping. Technical 

data, analysis of piping systems 
in 32-page illustrated bulletin titled 
“Piping for Permanence.” *xRequest on 
company letterhead from Engr Service 
Dept, A M Byers Co, Pittsburgh, Pa. 


50 Pressure loss calculator slide- 

chart enables user to quickly es- 
timate steam line pressure drop and to 
indicate proper size steam valve needed 
for any pressure up to 1500 psi. Gol- 
den-Anderson Valve Specialty Co, 1241 
Ridge Ave, Pittsburgh 33, Pa. 


51 Safety and relief walwes, Mipco 

catalog No. 82. 84-page book has 
tables and items of useful engineering 
information. Marine and _ Industrial 
Products Co, 3731-35 Filbert St, Phila- 
delphia 4, Pa. 


PRIME MOVERS and ACCESSORIES 


5 Mechanical drive turbine, type 

DP, rated from 10 to 1200 hp and 
1000 to 6500 rpm. Applications, cut- 
aways, photos in 20-page bulletin GEA- 
4955B. General Electric Co, Schenec- 
tady 5, New York. 


53 Velocity stage turbines, class CA 

for mechanical drive, operates 
under all inlet steam conditions to 600 
psig and 750 F. Cutaway, specs and 
dimensions in 4-page bulletin 4202, De 
Laval Steam Turbine Co, Trenton 2, N. J. 


54 Turbine speed control. Illustrated 

30-page bulletin H-21 intended to 
clarify operation of common automatic 
speed controls for steam turbines. El- 
liott Co, Jeanette, Pa. 


35 Piston rings for engines and com- 

pressors. Photos, specs, engr data, 
applications in 36-page catalog 470. C 
Lee Cook Manufacturing Co, Inc, Louis- 
ville 3, Ky. 


PUMPS 


56 Centrifugal pump, type GS, has 
capacities to 400 gpm, heads to 
230 ft, three sizes 2% to 4-in. Photos, 
cutaway, specs in 4-page bulletin 
1001B, De Laval Steam Turbine Co, 
Trenton 2, N. J. 


57 Metering and proportioning 
pumps. Six-page bulletin KP54 
explains operation, illustrates design 
features, gives capacity and pressure 
information. Hills-McCanna Co, 3025 N 
Western Ave, Chicago 18, Ill. 


58 End suction centrifugal pumps. 
Photos, cutaways, performance 
tables, dimensions in 12-page bulletin 
4011. The Deming Co, Salem, Ohio. 


59 Centrifugal pumps, saddle mount- 

ed, vertically split, for heavy duty 
in boiler circulation and heater drain 
services. Bulletin W-341-B11B, Worth- 
ington Corp, Harrison, N. J. 


60 Cradle mounted pumps. Design 

and construction features, cut- 
aways, dimensions, specs in 4-page bul- 
letin 247. Warren Steam Pump Co, Ine, 
Warren, Mass. 


MATERIALS HANDLING 


61 Cable trays and fittings. Photos, 
diagrams, descriptions, specs in 

12-page bulletin. Fab-Weld Corp, 3650 

Richmond St, Philadelphia 34, Pa. 


og Crushers for reducing all types 

of wet, sticky materials. Photos, 
specs in 12-page bulletin 864. Jeffrey 
Manufacturing Co, Columbus 16, Ohio. 


63 Skip hoists is the subject of 16- 
page two-color catalog 110. Shows 
sequence views of operations of loading 
gates, bucket hoists and skip hoists. 
Includes dimensions, specifications and 
applications. C O Bartlett & Snow Co, 
6037 Harvard Ave, Cleveland 5, Ohio. 


64 Endless chain conveyors are de- 


scribed in a bulletin showing the 
Flowmaster conveyor. Can carry grain, 
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Largest REA Plant in Kansas Reports 
Cities Service DC-840 Diesel Oil Excellent! 


Fairbanks-Morse Diesels of Wheatland Electric Cooperative, Inc. give 
outstanding performance using DC-840 Oil for power cylinder and 
crankcase lubrication. Here are the results Wheatland achieved: 


1. House operation each unit—13,000 hours. 

2. No oil changes due to oil failure. 

3. No overhaul or major breakdown. 

4. Rings free in groove with little or no signs of wear. 
5. Oil consumption within mfgr’s. recommendation. 


6. Fuel consumption 10,572 BTU/KWH, load factor 63.7%. 
7. Maintenance of lubricating oil at minimum expense. 
8. 3500 H.P. hours per gallon of lubricating oil. 
9. No wear on main or rod bearings. 

10. No oil change at end of 9,000 hours. 


For similar results in your Diesel operation, contact your 
nearest Cities Service office or write to Cities Service 
Oil Company, Sixty Wall Tower, New York 5, N. Y. 
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WHEATLAND ELECTRI PERATIVE, 


serves 3,300 square miles in all or part of 
Scott, Wichita, Hamilton, Greeley, Kearny, Wallace, Logan and Finney Counties in Kansas as 


well as sections of Kiowa and Prowers Counties in neighboring Colorado. Also supplies wholesale 


the Lane-Scott Cooperative serving 2,200 square miles in 6 Kansas Counties. QUALITY PETROLEUM PRODUCTS 
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FOR CONTROLLING TEMPERATURE 
REGULATORS 

TEMPERATURE OF < 

LIQUIDS OR GASES 


Fos 


Foster manufactures a complete line of tem- 


perature regulators for all types of service — 
for hot water storage heaters, fuel oil heaters, 
pasteurizers, ovens, driers, cookers and other 
process heating and cooling equipment. 


They are available in single or double-seated 
construction; direct or reverse acting; in com- 
bination with pressure reducing valves; and in 
proper materials for the type of service. 


Like all Foster valves, they are designed and 
built for long life with a minimum of mainte- 


nance, and are easy to service when necessary. a i az 
Ask for Bulletin T-101. = 


oF 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J. 


AUTOMATIC VALVES SAFETY VALVES FLOW TUBES 


LOCKETT FUEL OIL PUMPING 


AND 
HEATING 
SETS 


The compact, high-pressure Unit 
shown consists of one Turbine-driven 
and two Motor-driven Pumps, and 
three Shell-and-tube-type Oil Heat- 
ers mounted on a single frame. Ca- 
pacity 50,000 pounds per hour of 
bunker C fuel oil against 400 P.S.i. 
One pump and heater are spcres. 


For more than a half-century, Lockett has been supplying standard and custom-built 
Fuel Oil Pumping and Heating Sets, for mechanical and steam atomizing oil burners. 
Various types of Pumps are availcble: Turbine or Motcr-Driven Rotary Pumps, Electric- 
driven Rotary Pumps, and Duplex Steam Pumps, in any combinction. Units can be 
furnished for any capacity or pressure desired; complete with Strainers, Pressure and 
Temperature Controls, and Instruments. Engineered to your requirements. Completely 
assemb!ed and shop-tested. Inquiries are invited. Descriptive bulletins sent on request. 


A. M. COMPANY, LTD. 
tracting Mechanical Engi 


More FREE BULLETINS 


Begins on page 165 


resins, fine chemicals, pigments and 
other free-flowing materials in horizon- 
tal, vertical or inclined planes. Gifford- 
Wood Co, Hudson, N. Y. 


Hydraulic adjustable docking 

ramp is explained and illustrated 
in descriptive sheet. With a 20,000-lb 
capacity, the ramp is available in stand- 
ard 6-ft width with lengths from 5 to 
10 ft. Controlled by pushbuttons. Rowe 
Methods, Inc, 2534 Detroit Ave, Cleve- 
land 13, Ohio. 


66 Ratchet lever hoist with capaci- 

ties from % to 15 tons is de- 
scribed in 8-page bulletin SP. Includes 
both roller and coil chain models and 
section on special equipment such as 
safety hooks. Features single and 
double locking pawls. Coffing Hoist Co, 
Danville, Il. 


67 Vibrating conveyors is the subject 

of 12-page bulletin 135-A. Illus- 
trated with applications, charts and 
specifications. Hewitt - Robbins, Inc, 
Stamford, Conn. 


WELDING 


68 Electrodes for manganese steel 
welding. Photos and details on 
physical properties, applications and 
procedures. Four-vage bulletin AR-5, 
Alloy Rods Co, 5133 Lincoln Highway 
West, York, Pa. 
69 Engine-driven welders. Photos, 

specs and construction data in 8- 
page bulletin 1337. The Lincoln Elec- 
tric Co, Cleveland 17, Ohio. 


More POWER NEWS 


Begins on page 150 


a 27,000-hp project for 75-ft head on 
the Tobique River, a tributary of the 
St John. 

Sites were also studied by the Engi- 
neering Board for storage reservoirs 
which will provide about 4,000,000 
acre-ft. A large part of this will be 
made available by construction of Ran- 
kin Dam in Maine. 

Below Grand Falls the river drops 
287 ft to Fredericton, capital of New 
Brunswick. The Morrill, Beechwood 
and Hawkshaw power sites are in this 
section. Work started on the Beech- 
wood development by New Brunswick 
Electric Power Commission, will be a 
run-of-river plant with two 45,000-hp 
units. When storage capacity has been 
developed a third unit will be added. 
The Commission’s power system covers 
practically the whole province. It has 
an installed capacity of over 100,000 
kw and generated 321,000,000 kwhr in 
1953, an increase of 12% over 1952. 


Five Pacific utilities 
to study power reactors 
Tue Atomic ENercy ComMIssION 
has entered into a one-year agreement 
with five Pacific Northwest utilities un- 
der which the companies will study the 
feasibility of designing and constructing 
a nuclear reactor for producing atomic 
power. 

This is the 13th nuclear power study 
under the Commission’s Industrial Par- 
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BEAT THE HEAT 


on electrical wires and cables at lower 


With All-Asbestos 


and 


vc 


BARE, WEATHERPROOF, INSULATED WIRES 
and CABLES FOR EVERY ELECTRICAL PURPOSE 


POWER 


SEPTEMBER 1954 


General Cable All-Asbestos and Asbestos-Varnished Cambric wires and 
cables provide safe, sure wiring for power, control, apparatus leads and 
switchboard installations. Especially where heat is a factor or when 
resistance to flame, oil, grease or corrosive fumes is a must. 

Better than other types of insulation, All-Asbestos and 
Asbestos-Varnished Cambric wires and cables permit higher current 
carrying capacities with the same conductor sizes or the same 

current carrying capacities with smaller conductor sizes. These wire 
and cable products are ideal for installation near furnaces, 

ovens, boilers and in similar hot locations. 


STANDARD CONSTRUCTIONS 
Insulation Covering Conductor 
ALL-ASBESTOS Asbestos Asbestos braid, Solid, stranded, 
a or without flexible copper 
covering or aluminum 


ASBESTOS-VC Asbestos and Asbestos Braid Solid, stranded, 
——— Varnished Cambric Cotton Braid flexible copper 
Asbestos and Lead Sheath or aluminum 
Gencaseal (polyvinyl 
plastic) 


Whatever your wire or cable problem—only General Cable makes and 
can supply every type you need. For future electrical needs— 

it pays to wire bigger when building new, wire bigger when re-wiring, 
too! See your courteous General Cable Representative today! 


GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York * Sales Offices: Atlanta * Boston ¢ Buffalo 
Chicago * Cincinnati * Cleveland * Dallas * Detroit* Greensboro (N. C.) * Houston * Indian- 
apolis * Kansas City * Los Angeles * Memphis * Milwaukee * Minneapolis * New York * Newark 
(N. J.) * Philadelphia * Pittsburgh ¢ Portland (Ore.) * Richmond ( Va.) * Rochester (N. Y.) 
Rome (N. Y.) * St. Louis * San Francisco * Seattle * Syracuse * Tulsa © Washington, D. C. 
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There's a Mundet Office 
neor you 
ATLANTA, GA. 
339 Elizabeth St., N.E. 
BALTIMORE 30, MD. 
612-614 Battery Ave. 
CINCINNATI 2, OHIO 
427 West Fourth St- 
DALLAS 10, TEXAS 
601 Second Ave. 
DETROIT 21, MICH. 
14401 Prairie Ave. 
HOUSTON 11, TEXAS 
6601 Supply Row 
P.O. Box 9301 
INDIANAPOLIS 3, IND. 
1250 Beecher St. 
JACKSONVILLE 6, FLA. 
800 East Bay St.—Door 44 
KANSAS CITY 1, MO. 
1210 West 9th St. 
LOS ANGELES, CAL. 
(Maywood) 

6116 Walker Ave. 
NEW ORLEANS 16, LA. 
315-325 North Front St. 
NEW YORK 17, N.Y. 
331 Madison Ave. 
PHILADELPHIA 39, PA. 
855 North 48th St. 
ST. LOUIS 9, MO. 
3176 Brannon Ave. 


in Canada: 
Mundet Cork & 
Insulation Ltd. 
35 Booth Avenue, Toronto 


MUNDET CORK 


oLong-lasting insulation protec- 
tion is assured by Mundet insulation products 
and Mundet contract services. Our complete 
line of industrial insulations includes 


MUNDET 
TRIACALITE 


Calcium Silicate Heat Insulation for tempera- 
tures up to 1200°F, in pipe covering and block 
forms. This lightweight, low density insulation 
is economical to ship...easy to handle... and 
has proved DURABILITY! Return the coupon 
for full information on Tri-Calite Insulation, 
and a free Thermal Conductivity Calculator. 


CORPORATION, Insulation Division 


7109 Tonnelle Ave., North Bergen, N. J. 


Without obligation, send me a Thermal Conductivity Calculator free, and full informa- 
tion on Mundet Tri-Calite Heat Insulation. 


FIRM 
ADDRESS .......... 


Mundet Insulation Products include: ‘‘Custom-Molded’”’ 85% Magnesia Pipe Covering; 
Magnesia Blocks and Segmental Covering; High Temperature Pipe Covering and Blocks; 


“Jointite’ Cork Pipe Covering and Corkboard . . . for all temperature ranges. 


More POWER NEWS 


Begins on page 150 


ticipation Program, and the first in the 
northwest. Included in the project are 
the Montana Power Co, Washington 
Water Power Co, Pacific Power and 
Light Co, Portland General Electric Co, 
Mountain States Power Co. 


Coming Events 


Sept 15-21—Instrument Society of 
America, first international exposition and 
congress, Commercial Museum, Philadel- 
phia, Pa. Information from Richard Bim- 
bach, 845 Ridge Ave, Pittsburgh, Pa. 


Sept 28-Oct 1—Association of Iron and 
Steel Engineers, annual convention and 
exposition. Cleveland Public Auditorium, 
Cleveland, hio. Details from AISE, 1010 
Empire Bldg, Pittsburgh, Pa. 


Oct 4-6—American Institute of Elec- 
trical Engineers, national electronics con- 
ference. Hotel Sherman, Chicago. Details 
from AIEE, 33 W 39th St, New York 18, 


Oct 5-7—American Institute of Elec- 
trical Engineers, Middle-Eastern district a 
meeting. Abraham Lincoln Hotel, Reading, 
Pa. Details from AIEE, 33 W 39th St, 
New York 18, N. Y. 


Oct 11-15—American Institute of Elec- 
trical Engineers, fall general meeting. 
Morrison Hotel, Chicago, Ill. Details from 
AIEE, 33 W 39th St, New York 18, N. Y. 


Oct 12-15—Eighth National Chemical 
Exposition, Chicago Coliseum, sponsored } 
by Chicago section, American Chemical So- 
ciety. Further details from the office of the | 
Exposition at 86 Randolph St, Chicago 1, ; 
Ill. 


Oct 13-16—National Industrial Con- 
ference Board, annual conference on | 
atomic energy in industry. Hotel Commo- 
dore, New York. Details from National 
Industrial Conference Board, 247 Park Ave, 
New York 17, N. Y. 


Oct 14-15—Illinois Institute of Tech- 
nology, tenth national conference on in- 
dustrial hydraulics. Sheraton Hotel, Chi- 
cago. Details from [Illinois Institute of 
Technology, 35 W 33rd St, Chicago 16, Il. 


Oct 18-20—Engineers Society of West- 
ern Pennsylvania, fifteenth water con- . 
ference. Hotel Wm Penn, Pittsburgh. 
Information from ESWP, Hotel Wm Penn, : 
Pittsburgh 30, Pa. 


Oct 18-22—42nd National Safety Con- ¥ 
gress and Exposition, Hotels Hilton, 
Congress, Morrison, LaSalle and Palmer 

House. Information from R L Forney, 

general secretary, National Safety Council, 

425 N Michigan Ave, Chicago 11, Ill. 


Oct 22-23—Institute of Power Engi- 
neers, annual convention, Windsor, On- 
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1 UNIT—1932 
Capacity . . . 55,000 lb/hr. 
D.P. 430 psig 
Fuel ....... Gas & Oil 


third 
order for Springfield Generators gives 
the City a total installed capacity of over 
a half million pounds of steam per hour, 
The two latest units, housed in a new 
plant, are designed for 975 psig with an 
attemperator controlled final steam tem- 
perature of 900 deg. F., following the 
trend of higher pressures and higher tem- 
perature for greater overall economy. 


Supt. of Electric Div., 
to of Utilities, City of Colorado 
Springs, and the Consulting Engineers 
are just a few of the many who have 
found it advantageous to “repeat with 
Springfield” when expanding. One large 
midwestern manufacturer has purchased 
28 Springfield Steam Generators. 


have 
favored Springfield with repeat recom- 
mendations. They always find Spring- 
field helpful and cooperative not only 
in the preliminary design stage and right 
on through to completion, including 
training of the Purchaser’s operating 
personnel, but also throughout the life 
of the unit. 


Check with Your Consulting Engineer on 
Modernization and New Plant Projects 


WRITE FOR SPRINGFIELD’S 1954 CATALOG 


| 


ANOTHER REPEAT ORDER STORY 


CITY OF COLORADO SPRINGS 


Builds New Power Plant 
SPRINGFIELD Selected for 3rd Time! 


This latest installation more than doubles 
the City’s capacity at— 
1. Higher Pressure 
2. Higher Temperature 


1 UNIT—1950 
Capacity . . 150,000 Ib/hr. 
D.P. 425 psig 
Fuel — 

Initial: eeeee oil & Gas 
Future: ..... Pul. Coal 
Consulting Engineers: 
LUTZ & MAY 
Kansas City, Mo. 


SPRINGFIELD PROVIDES 


@ Sound Engineering 
Design 

@ Superior Craftsman- 
ship 

@ Reasonable First 
Cost 

@ Ease of Operation 

@ Low Operating Cost 

e Guaranteed Per- 

formance 


@ Minimum Down Time 
@ High Efficiency 


SEE 
SPRINGFIELD 
in SWEETS 


2 UNITS—1952 

Capacity — 

each . . . 160,000 Ib/hr. 
D.P. 975 psig 
FST (Con.) 900° F. 
Fuel — 

Initial: .... . Oil & Gas 

Future: .... . Pul. Coal 


Consulting Engineers: 
LUTZ & MAY 
Kansas City, Mo. 


Worldwide Sales and Service 


3 


SPRINGFIELD BOILER CO. 


FOUNDED IN 1890 


pivision oF John W. Hobbs Corporation 


1953 E. Capitol Avenue 


Springfield, Hlinois 
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STRAINERS 
for protection! 


For steam, air, water 

and gas. STRONG’S 

new “Y” type strainer is 

ideal for the protection of 

steam traps, reducing valves, temperature controls, 
air control equipment, pumps, etc. 


A HIGH-QUALITY, LOW-COST STRAINER! 


% Monel Screen—Mesh cloth in sizes 4” to ¥%”, larger sizes 
standard with .027 perforations. Self-centering guides pre- 
vent crushing. 


% Semi-steel Body—For rugged service. Sizes 4” to 2”. For 
steam pressures to 250 psi, cold pressures to 400 psi. 


% Easy Installation—New V-shaped gripping lugs on inlet 
and outlet bosses—may be easily installed with any type 
wrench, 


7 CAST STEEL “Y” STRAINER 


Available for pressures to 600 psi, screwed 
_ and flanged, Sizes 4” to 4”. 
Send for Catalog 68-P today! 
*Reg. Trade Mark 
STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street 
Cleveland 13, Ohio 


No. 070 Small Trap 80 Series Trap “T” Type Strainer 


More POWER NEWS 


Begins on page 150 


tario. Details from W G Child, IPE, 410 
Bloor St East, Toronto 5, Ontario, Canada. 


Nov 1-5—American Welding Society, 
fall meeting. Sherman Hotel, Chicago. For 
details write AWS, 33 W 39th St, New 
York 18, N. Y. 


Nov 1-5—American Society for Metals, 
national metal exposition. International 
Amphitheatre, Chicago. Details from ASM, 
7301 Euclid Ave, Cleveland 3, Ohio. 


Nov 10-12—Industrial Management 
Society, annual time and motion study and 
management clinic. Sherman Hotel, Chi- 
cago. Details from IMS, 35 E Wacker Dr, 
Chicago 1, Tl. 


Dee 2-7-——21st National Exposition of 
Power and Mechanical Engineering, 
Commercial Museum, Philadelphia. Details 
from International Exposition Co, 480 Lex- 
ington Ave, New York 17, N. Y. 


Steel forms speed concreting 
at two hydro-power projects 
> STEEL FORMS ARE being used to speed 
concreting operations at Chief Joseph 
and The Dalles hydro-power projects on 
the Columbia River. Blaw-Knox Co 
supplied the bulk of these forms. 

At Chief Joseph the 20 draft tubes 
were shaped around one set of four- 
section, wood-lagged steel forms. This 
eliminated time-consuming carpentry 
work previously required for construc- 
tion of individual draft-tube forms. The 
steel forms are built in sections for 
easy handling. They have proved so 
successful at Chief Joseph that similar 
forms have been ordered for The Dal- 
les project. 

The 2,700,000-hp Chief Joseph instal- 
lation, near Bridgeport, Wash., is to be 
in operation in late 1955. The 2,726.- 
000-hp The Dalles project, on the Wash- 
ington-Oregon border, is scheduled for 
1957 operation. 


Teflon fiber is highly 
resistant to heat, chemicals 


“TEFLON” TETRAFLUOROETHYLENE 
FIBER, developed by duPont, is now 
being produced in experimental quan- 
tities. Development of the fiber expands 
uses of this material which is now pro- 
duced in such forms as plastic molding 
powder, certain finishes and impreg- 
nated glass fabrics and tapes. 

Teflon has a high mechanical strength 
over a wide range of temperatures. It 
retains useful strength to over 400 F, 
and for some applications over 500 F. 
Impact strength is high at —90 F. 

The fiber is said to restrict action by 
sulfuric, nitric and hydrochloric acids, 
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Illustratio two views “of a 35 


ton Condens prior to’ partial 


disassembly for s 


Designed for today’s water conservation requirements, and 
ILITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
SP ONSIB meets the need for a proven, readily cleanable condensing unit. 
The Vogt Condenser Tower consists of a multipass 
straight tube condenser, a receiver, an oil trap, a cooling 
tower, and a water pump. Removable cast iron heads permit 
ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 
S Water costs are extremely low since the cocling water is 
SHOP FITTE be recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 
Condenser Tower units are available in capacities ranging 
from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


SINGLE RE 


Vogt, leading builder of refrigeration con- 
densers, assumes responsibility for engineer- 


To cut down field assembly labor. Requires 
no cutting or fitting of pipe. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESION.-w. VA 
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M-K-O AUTOMATIC 
BOILER FEED UNIT.. 


Returns Condensate 
and Make-up Water, 
Keeps Constant Water Level 


M-K-O AUTOMATIC BOILER FEED 
UNITS are designed to automatically 
pump hot condensate, plus any required 
make-up water, into a boiler, without 
manual attention: to maintain a practically 
constant water level at the point most eco- 
nomical for highest boiler efficiency; and 
to supply small quantities of hot water to 
the boiler at frequent intervals, thus elimi- 
nating the steam pressure drop incident to 
the old method of injecting large quanti- 
ties of cold water at infrequent intervals. 
Boiler life is also prolonged by feeding 
hot water instead of cold water. 


Our helpful, new Boiler Feed Bulletin, 
No. 4G, will gladly be sent upon request. 


This is the KANE Boiler, built to 
A.S.M.E. specifications, in sizes to 30 H.P. 


MEARS KANE ()FELOT 


pivision of $.T. JOHNSON CO. 


Sales Office: 
108-22 Queens Bivd., Forest Hills 75, N. Y. 
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CHURCH ROAD, BRIDGEPORT, PA. 
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as well as aqua regia. It is affected by 
fluorine gas and chlorine trifluoride at 
high temperature and pressure, and by 
molten-alkali metals. 

It has good electrical properties, is 
non-flammable, but will melt with de- 
composition. Moisture absorption is 
zero. 

Projected end-uses for Teflon fiber 
include liquid-filtration fabrics, gas- 
filtration fabrics, packing for pump and 


valve shafts, gaskets for flanged piping, 
special conveyors and beltings, valve 
diaphragms, electrical tapes. 


Celebrate 100th anniversary 


of Roots blowers 


Tuis YEAR MARKS the hundredth an- 
niversary of the Roots blower principle. 
Discovered in 1854 by Francis and 
Philander Roots, this principle for cre- 
ating positive mass movement of air or 
gas has remained basically unchanged 
to date. 

Here’s how it works: figure-eight 
shaped impellers revolve, scooping in a 
measure of air at the intake, carrying it 
around to the outlet. 

According to the present manufac- 
turers, Roots-Connersville Division of 
Dresser Industries, Inc, the discovery 
came about accidentally when the Roots 
brothers tried to improve a waterwheel 
for their Connersville, Ind, woolen mill. 


AEC authorizes two 
heavy-particle accelerators 


THe Atomic ENercy ComMMIssION 
will provide $1,200,000 each for con- 
struction of heavy particle accelerators 
at Yale University and the University 
of California. 

Both machines will be linear accelera- 
tors that will accelerate nuclei to an 
energy of approximately 10 million elec- 
tron volts for each particle in the 
nucleus. Bombarding nuclei will then 
be able to interact with the heaviest 
known elements. 

The Yale machine will be used prin- 
cipally in studies of the physics of very 
heavy particle nuclear interactions. The 
Berkeley machine will be used primarily 
by the Radiation Laboratory’s nuclear 
chemistry group. 


First high frequency light 

system installed at Union 

> A HIGH-FREQUENCY fluorescent light- 
ing system, designed to produce about 
25% more light than present systems, 
will be installed in the newly construct- 
ed Union College Alumni Memorial 
Field House at Schenectady, N.Y. The 
lighting system represents the first gen- 


They come from 


BELMONT 


2 BELMONT 


— 


The Home of 
Packing Specialists 
Any BELMONT Packing, properly 


fitted, outlives its original cost value 
many times over because of its longer 
lasting endurance and reliability. 


Where GOOD LONG-LIVING 
QUALITY is a MUST — THERE IS 
A BELMONT PACKING OR GAS. 
KET TO FIT YOUR EVERY NEED! 
Whether for minimum hot or cold 
oil penetration and saturation... 
For maximum resistance against ex- 
treme temperature changes ... For 
a higher flexibility and resiliency on 
high pressure steam rods and ham- 
mers, expansion joints, air rods... 
For more continuous free motion of 
shafts working against steam, hot or 
cold water, oil, acids . . . In fact, for 
all types of Packing services, you'll 
always find a BELMONT standard 
or specially constructed BELMONT 
PACKING to answer your problem. 


WRITE US FOR THE NAME AND 


ADDRESS OF YOUR NEAREST 
BELMONT DISTRIBUTOR. 


4-P-5A 
for Steam * Water + Oil + Gas + Air 
Acids + Alkalies + Ammonia 


PACKING AND RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, 


“Spools + Sheets + Gaskets 
There’s a Belmont Packing forevery service 
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To get more information on 
piping for industry write 
for your copy of Bulletin 
No. 2443, 


i 


| 


fabricated and erected by Blaw-Knox 


expansion loop 


100’ long ...... 40’ wide 
allows 6’ thermal movement 


...in large utility piping system 


This tremendous expansion loop is only 
one part of a ten-inch power piping line 
which carries steam at 650# pressure and 
750° Fahrenheit for nearly a mile through- 
out the downtown area of a large city. All 
bends were fabricated in our shops. . . and 
installed in the field by our service force, 
using Blaw-Knox functional hangers and 
vibration eliminators. 

An unusual job. . . and you’ll probably 
never need one just like it. But it points 
up the kind of service we offer you. For we 
have the experience and the facilities to 
handle any type of piping problem. 

On a job you place with us, you’ll have 
the benefits of modern shop facilities for 
hot and cold bending, welding and fabri- 
cating all types of piping. A metallurgical 
research laboratory to assure you of the 
latest developments in high pressure, high 
temperature piping. Newest types of test- 
ing equipment to insure the soundness and 


strength of the piping under the most 
severe operating conditions. 

And in addition, a complete service force 
equipped with modern machinery for field 
erection . . . and the necessary manpower 
to handle any size job. 


What's your power piping problem? 
We are prepared to (1) engineer, fabricate 
and erect your job... (2) simply fabricate 
and erect ...or (3) fabricate only. t 
Our engineers will quote from your draw- 
ings . . . or, where desired, make a field 
study of your piping requirements before 
quoting. 
Write us your requirements. . . and we'll 
provide the service you need. 


BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 
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Demineralization and 
Silica Removal 


CATEXER® ANEXER® PLANTS 


provide the low silica, low solids boiler feed makeup 
water so essential to the operation of high pressure boiler 
and turbine operation in the plants listed below. 


@ PUBLIC SERVICE CO. OF NORTHERN ILL. 

Waukegan, Ill. (3 bed — 250 g.p.m.) 
@ WISCONSIN POWER AND LIGHT CO. 

Sheboygan, Wis. (2 bed — 60 g.p.m.) 
@ WESTERN ELECTRIC CO. 

Hawthorne Sta., Chicago, Ill. (2 bed — 
@ INTERSTATE POWER CO. 

Dubuque, Iowa (2 bed — 30 g.p.m.) 


@ INTERNATIONAL PAPER CO. 

Natchez, Miss. (2 bed — 900 g.p.m.) 
@ INTERNATIONAL PAPER CO, 

Panama City, Fla. (2 bed — 1200 g.p.m.) 
@ CALIFORNIA ELECTRIC CO. 

High Grove, Calif. (2 bed — 40 g.p.m.) 


@ NATIONAL PETROCHEMICALS CORP. 
Ficklin, Ill. (2 bed — 400 g.p.m.) 


WISCONSIN POWER AND LIGHT CO. 


200 g.p.m.) 


for useful information 
on sodium, hydrogen or anion exchangers. . . 


write for INFILCO Bulletin 1960--K. 


North Beloit, Wis. (2 bed & mixed bed — 40 g.p.m.) 


Tucson, Arizona 


Plants in Chicago and Joliet, Illinois 


Field offices in 33 principal cities 
in the U.S., Canada and Mexico 
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eral application over a large area of the . 
high frequency fluorescent system. 
The fluorescent lamps in the new field 
house will operate on 400-cycle power, 
instead of the standard 60-cycle current. 
The increase in current will be accom- 
plished by a rotating type frequency 
converter operated by a 60-cycle motor. 
The new ballasts used to control the 
400-cycle units are more efficient and 
80% lighter than conventional ballasts. 
More than 2/3rds of a mile of fluores- 
cent tubes will be used in the structure. 


Mammoth circuit breaker 
to protect 330,000-v network 
& An 83-TON CIRCUIT BREAKER, largest 
ever built by General Electric Co, and 
one of the largest in the world, is in- 
stalled at the Philip Sporn generating 
station at New Haven, W Va. The 
power plant is owned and operated 
jointly by The Ohio Power Co and 
Appalachian Electric Power Co of the 
American Gas and Electric System. 
The breaker, designed to interrupt 
currents equivalent to 25,000,000 kva. 
will help protect the nation’s first 330.- 
000-v power transmission network. It is 
capable of interrupting power in a 
twentieth of a second should a short 
strike. After danger has passed, the 
breaker switches power back on with 
such speed that household lamps barely 
flicker. 


L J Wing Mfg Co marks 
75th year of operation | 
LJ Winc Co, of Linden, N. J., 
manufacturers of heating, ventilating 
and combustion equipment and steam 
turbines is currently celebrating its 75th 
continuous year in business. Founded 
in New York City in 1879, the present 
company was incorporated in 1903. 
Wing products are sold throughout 
the world through some 70 sales offices. 
Company’s line comprises steam, gas 
and electric unit heaters, fresh air 
supply heaters, door heaters, forced 
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THESE EXCLUSIVE PRECISION- CHINED GUIDES 


/ 
eliminate chatter 


service life 


IN LUNKENHEIMER 


IRON BODY GATE VALVES 


This exclusive machined-guide design is only one of 
the many original money-saving features of Lunken- 
heimer Iron Body Gate Valves. Gate valve chatter — 
the sound of wasteful, accelerated wear—is eliminated 
by Lunkenheimer’s unique method of manufacture. 
Not only are the guide channels in the disc accurately 
machined, but the guides in the body, as well. These 
precision-machined guides hold the disc firmly in line 
as the valve is opened and closed — prevent pressure 
from forcing the disc against the opposite seat. Result: 
no clatter, no chatter, and much longer valve life. 
When repair is necessary, replacement parts can be 
easily installed without machining or fitting — an 
exclusive Lunkenheimer feature. In addition, Lunken- 
heimer Iron Body Gate Valves have long-wearing 
Stemalloy® Stems, bronze bushings that protect the 
stem from corrosion and scoring, and handy 
swing bolts and shelves that make repacking 
so easy. No other iron-body valve gives you 
so much outstanding value. 


FIG. 1430 


Iron Body Bronze Mountea 
Also Available in 
FIG. 1576 and 1578 
All Iron 
Screwed and Flanged Types 


LUNKENHEIMER 


WRITE FOR Circular 564, describing 
the complete Lunkenheimer Iron Body 
Gate Valve line. Address: The Lun- 
kenheimer Co., Box 360C, Cincinnati 
14,Ohio, or phone your Lunkenheimer 
Distributor. 


® 


QUALITY 


IRON STEEL e BRONZE 


THE ONE 


1-253-9A 
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More inches of 
VISIBILITY ... and 
No Blind Spots with 
~NEW Jerguson 
STEAM 
GAGES 


You get more inches 
of visibility within cen- 
ters available .. . and 
no blind spots with the 
New Jerguson Steam 
Gages with the horizon- 
tal expansion loop. The 
special new compact 
valve, with a horizontal 
loop that keeps the 
strain off the gage as 
sembly under varying 
conditions of expansion 
and contraction, gives 
you maximum gage 
room within the centers. 


The special offset Assembly 
single piece gage cham- No. 618 
ber design with stag- 


gered glasses and covers gives you continous 
visibility of the water level with no blind 
Spots between gage sections. 

The gage can be turned at any angle, yet 
there are no stuffing boxes between gage 
and valves. The ingenius design of the 
assembly includes a bracket so the gage 
will always stay in vertical position. The 
OS&Y valves have renewable seats and are 
standard with quick closing stem for chain 
operation, as shown, or available with plain 
closing stems and chain wheels. 

Made in three designs of single piece 
chamber: for one, two, or three section 
glass for any W.S.P. Any Jerguson standard 
gage may be supplied with stems and flanges 
for use with this expansion loop valve. 


Write for full information on 
Jerguson New Steam Gages with 
Horizontal Expansion Loop Valves. 


Gages and Valves for the 
Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
role Service, Paris, France 
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draft fans and blowers, draft inducers, 
auxiliary steam turbines, duct fans, ven- 
tilating fans and industrial fog elim- 
inators. 

The company claims the rather unique 
record of having originated and _pio- 
neered everything that it manufactures. 


World’s largest gas 

turbine concentration 

THe new $25,000,000 oil-field repres- 
surizing operation of Creole Petroleum 
Corp, Venezuela, represents the largest 
single concentration of gas turbines in 
the world. Located at Lake Maracaibo 
it will be used to pump gas back into 
the surrounding oil field to maintain 
subterranean pressure and increase the 
vield of oil. 

General Electric Co supplied the sys- 
tem with a large master central control 
switchgear panel, ten smaller panels, 
ten 6,000-hp gas turbines, a pair of 
load center unit sub-stations, and an 
emergency generator drawout panel. 


Closed circuit color TV ready _ 
for schools, business, industry 
> GE HAS ANNOUNCED it is ready to 
supply television systems for 
closed circuit use in schools, business 
and industry. Images are not broadcast 
with this equipment as they are from a 
commercial TV station, but are “piped” 
from television cameras through coaxial 
cables or over microwave relays to 
home-type receivers or large-screen TV 
projectors. 


color 


The system is the field-sequential de- 
veloped by the Columbia Broadcasting 
System and built by General Electric 
under a patent license agreement. GE 
also is producing color TV equipment 
for broadeasting stations under this 
agreement. 

In industry, closed circuit color TV 
is useful in supervision of remotely 
located or controlled conveyors. skip 
hoists, or other equipment and for in- 
specting the inside of boilers, furnaces 
and equipment which for some reason is 
impossible to inspect otherwise. 


Fourth 120,000-hp unit 
for Ross-Dam hydro plant 
® PLANS TO COMPLETE Ross hydroelec- 
tric plant on the Skagit River, Wash. 
have been announced by the Seattle 
Lighting Dept. The plant has three 
120,000-hp units installed. A $1,146,845 
contract for a fourth and last turbine 
has been awarded to Newport News 
Shipbuilding and Drydock Co. Full ca- 
pacity of the plant will be 480,000 hp. 
The 540-ft Ross dam provides 1,400,- 


000 acre-ft storage and backs the water 


HOT FORGED from solid, 
rectangular steel bars, de- 


signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EV 
FOR ALL PRES 
FOR ALL TEMPER 


Y USE! 
s! 


Standard & Double| 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes 1/g” to 3”; 


6000-lb. sizes 


to 2”. 


ORIFICE 


UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 6000- 


Ib. service. 


MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 
service only. 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 8000-Ib. 
service. 


WRITE FOR CATALOG 11 
showing the complete Catawissa line of 
Perfect Seal products 


CATAWISSA VALVE & 
FITTINGS COMPANY 
206 MILL ST. » CATAWISSA, PA. 
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POWER 


REECHINGS STACKS 


- 


PLATE FABRICATION FOR POWER PLANTS 


KIRK’ 


FABRICATION 


SEPTEMBER 1954 


Whatever your requirements in fabricated plate, sheet or structurals 
for power plant use . . . call on experts! 


Kirk & Blum has fabricated a variety of power plant needs as big 
as the mammoth breeching section shown here. In a 150,000 sq. ft. 
plant, with crane capacity to 25 tons, Kirk & Blum has 

complete facilities to produce, pre-assemble and load the targest 
fabrication. Kirk & Blum has the men, materials and experience 
to do the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3233 Forrer St., Cincinnati 9, Ohio 


2 
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to the Canadian border. A project to 
build the dam to its design height of 
640 ft with a storage capacity of 3,450,- 
000 acre-ft (part of which will be in 
British Columbia) is being negotiated 
with Canada. 


Devises lightning protection 

for series capacitors 

Raven E Marsury, an engineer of 
Westinghouse Electric Corp, has in- 
vented a way to detour excessive cur- 
rent resulting from lightning or other 
short circuits on power lines and thus 
protect capacitors from damage. 

Essentially, the idea causes a heavy 
surge of current to “leap frog” around 
the capacitors. The arc is then blown 
out by a blast of air and the capacitors 
take over their normal function. 

Using this invention, Westinghouse 
has installed series capacitors on three 
high-voltage transmission lines of the 
Bonneville Power Administration. 


How 
500 


AEC approves new 


Safeguard your eyes from scalding steam i yl ‘ £ nuclear power reactor studies 
and flying glass. Watch your water level ; fs i Bb UNDER A NEW AGREEMENT, the 26- 
safely through SONDERGLASS, the safe | d S firm Dow Chemical—Detroit Edison and 


drafts and erosion . . . the inner to A Project will begin a new phase of nu- 

withstand great heat. clear power investigations involving 
Sonderglass has been dipped into 450°F 3 actual experiments and preliminary en- 

oil and repeatedly plunged into cold water ihe gineering 

without spalling or cracking. Th ll. d 
Today, equip your boilers with the safe Wi estimated 

glass — Sonderglass — and enjoy the | . $2,500,000 on a detailed program of 

satisfaction of knowing that you have the _ research and development on a breeder 


reactor for generating electric power 


best. 
' and other products, and on related 
equipment and processes. Most of the 
| id money will be spent in industry-owned 
— research facilities. 
‘ The new arrangement will run until 


Jan 31, 1955. The group will report on 
the desirability of further work on a 


THE SA FE GAUGE GLASS i i. | nuclear reactor for commercial use, and 
l 


REFLECTING proposed plans for development, de- 
sign, construction and operation of such 


\ Chesterton ¥ 


E K Stevens, vice-president and treasurer 
of International Exposition Company, has 
been elected president, succeeding the late 
NEW PRESSURIZED SPRAGRIP Charles F Roth. Stevens also becomes man- 
ager of the National Exposition of Power 
First Effective Treatment for V Belts and Mechanical Engineering, International 
Spragrip is an entirely new development and unlike any Heating and Ventilating Exposition and the 
other F om ng you have ever ee It is a permanent Exposition of Chemical Industries. 
type dressing that gives an immediate power boost and 
will not wy its atl due to aging, po te glazing or Deutsch and Loonan, New York, con- 
drying cut on the belt. Treat yeur V, flat, round, leather, sulting engineers and metallurgists, have 
rubber or fabric belts the easy way. Just press the button announced that David Aronson, formerly 
on the modern pressurized can of Spragrip and safely spray consulting engineer with Worthington Corp, 
hard-to-reach sheaves and belts with this power boosting has joined their firm. The organization 
formula. The same formula is packaged in spout applicator offers its combined experience in metal- 
cans _— ——— = Belt-Flo. Money back guaran- lurgical operations, heavy chemicals plant 
tee. Write the A. W. Chesterton Co., Everett 49, Mass. for design and operation, power plant studies 


full information. 
and heat transfer analysis and design. 
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COAL sig ORE BRID 
IN THE 


Ore Bridges 


Boat ders & Uni ders 
“Coal Handling Equipment 

j 


Pig Iron Casting Machines 4 1 8 4 


Cyclone Thickeners 

Thorsten Coal Samplers 

Car Hauls and Boat Movers 
Coal Crushers 

Bradford Breakers 
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These important fuel- 
saving, int ducing feat are 
obtainable with Enco boiler baffles — and 
only with Enco boffles. 


Streamlined gas flow 

Uniform gas flow 

Elimination of bottle necks 

Reduced draft losses 

Higher heat transfer 

Cleaner heating surfaces 

Less use of soot blower 

Special provision for expansion 

Easy tube replacement 

Adaptable to any water-tube boiler, 
fired by any fuel 


Each application is designed on the basis of 
more than a quarter century of experience in 
this specialized branch of power engineering. 
Installations are made by skilled mechanics. 


Lf 


| 


LILIT ITI itt 


THE ENGINEER CO. 


75 West St. 
New York 6, N.Y. 


Corporation executive changes 

Hagen Corp: W W Hopwood, president, 
succeeding David J Erikson, retired. Wal- 
worth Co: Fred W Belz, chief executive 
officer. General Cable Corp: Arthur Z 
Barnes, assistant to president. Panellit, 


APPOINTMENTS: 


Inc: Walter P Hooper, administrative vice- | 


president. Lincoln Electric Co: James F 
Lincoln, chairman of board; William 
Irrgang, president and general manager; 
John S Roscoe, executive vice-president. 

The International Nickel Co of Can- 
ada, Ltd: Henry S Wingate, president; 
Walter C Kerrigan, assistant to president; 
Herbert G Fales, assistant to chairman. 
Combustion Engineering, Inc: Robert L 
Riker, assistant to president. American 
District Steam Co, Inc: Harold W Dorn- 
sife, vice-president and general manager of 
California Steel Products Go, a subsidiary. 
Foster Wheeler Corp: Charles C Horn- 
hostel, administrative assistant to president. 
A-P Controls Corp: A L Topp, vice-pres- 
ident, engineering. 

Pacific Pumps, Inc: Elmer J Weis, 
executive vice-president; Erwin A Loth, 
vice-president, manufacturing. H K Por- 
ter Co of Pittsburgh, Inc: R F Allen, 
vice-president in charge of Buffalo Steel 
division. The Midvale Co: Richard T 
Nalle, president; Lewis W Metzger, execu- 
tive vice-president; A O Schaefer, vice- 
president, engineering and manufacturing. 
Pittsburgh Piping & Equipment Co: 
Charles R Rall, chairman of the board; 
G Sinding-Larsen, president; Jos G Gard- 
ner, vice-president. Hydropress, Inc: 
Hugo Lorant, senior vice-president; Paul 
Mayer, assistant vice-president. 


Operation executive changes 


_ General Electric Co: William B Wilson, 


| 


manager of industrial power generation 
unit. Graver Water Conditioning Co: 
Leonard Limon, manager of industrial 
boiler feed dept. Rome Cable Corp: 
Glenn Koger, manager of Torrance plant. 
United States Rubber Co: mechanical 
goods division: Chester J Noonan, execu- 
tive general manager; H Leon-Moran, new 
products manager; Herbert J Reid, factory 
manager of Fort Wayne plant. 

Foster Wheeler Corp: John W Car- 
tinhour, manager of nuclear energy dept. 
Allis-Chalmers Manufacturing Co: gen- 
eral machinery div; L B Gay, manager of 
Denver district succeeding Paul R Pollock, 
new Mid-Atlantic regional representative. 
General Electric Co, Carboloy dept: Peter 
J Jensen, manager of manufacturing. Min- 
neapolis-Honeywell Regulator Co; R B 
Grant, manager of Los Angeles branch. 
Bonney Forge & Tool Works: Spencer 
H Mieras, general manager. 

The Youngstown Sheet & Tube Co: 
Arch J Cochrane, manager of Chicago dis- 
trict, succeeding B M Stubblefield, retired. 
Fuller Co: Leonard R Constantine, man- 
ager of Catasauqua, Pa, plant. Graybar 
Electric Co, Inc: J L Bevers, manager of 
Wichita branch; R B Buffington, manager 
of Providence, R. I. branch. Standard 
Pressed Steel Co: Edward H Wheeler. 


WATER CONDITIONING 
FOR INDUSTRY 


Just Published! 


Describes various types of conditioning apparatus 
in detail, including design features, control re- 
quirements, cost of installation and operation, and 
gives technical data needed for selecting and 
applying best processes for particular industrial 
needs. Covers such problems as corrosion control, 
boiler steel embrittlement, and 
steam quality which depend on 
water quality for correction. 
Emphasizes water treatment for 
high-pressure boilers, testing, and 
interpretation of test data. By 
S. T. Powell, Con. Eng., 528 pp., 
211 illus., $9.00 


PUMPS 


Types, Selection, Installation, 
Operation and Maintenance 


A complete and practical treatment 
of pumps and pumping problems. 
Discusses pump applications 
performance, and service limitations . . . gives de- 
tails on installing, operating, and maintaining them 
at peak efficiency. All important types are covered, 
including: reciprocating, centrifugal, turbine, pro- 
peller, and rotary pumps. Important types, like 
deep-well, boiler-feed, sewage and sludge, and san- 
itary pumps are treated in separate chapters. By 


F. A. Kristal, Lic. Prof. Engr., 
and F. A. Annett, Contributing 
Editor, POWER. Second Edition, 
373 pp., 417 illus., $6.50 


HEAT 
TRANSMISSION 
3rd Edition— 
Just Published! 


A reference manual for practic- 
ing engineers containing an 
authoritative and up-to-date treat- 
ment of all phases of heat trans- 
an extensive critical review of ex- 


fer. Gives 
perimental data. Covers both steady and transient 


conduction, dimensional analysis, flow of fluids, 
forced convection, condensing vapors, and applica- 
tions to design. 
McAdams, Prof. of 
Eror., MIT. 3rd Ed. 532 pp., 
$8.50 


HANDBOOK 
OF RIGGING 


Condensed into this one book - 
are all the tips, methods and 
techniques essential to more 
effective practices in industrial 
and construction operations. 
Deals with everyday maintenance operations—with 
the transportation and handling of heavy machinery 
—with the erection and demolition of smaller size 
structures. Covers everything from ropes, hoisting 
chains and hooks, to slings and ladders. By W. E. 
Rossnagel, Safety Eng’r. 321 pp., over 300 illus., 
$6.00 


SEE THESE BOOKS 10 DAYS FREE 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| MeGRAW-HILL BOOK CO., Dept. P-9 

| 330 W. 42 St., NYC 36 

] Send me the book(s) checked below for 10 days’ 
examination on approval. In 10 days I will remit 

i] for book(s) I keep, plus few cents for delivery, and 

| return unwanted book(s) postpaid. (We pay for 
delivery if you remit with this coupon; same return 

| privilege.) 

| Powell—Water Conditioning—$%.00 

| © Kristal & Annett—Pumps—$6.50 

| McAdams—Heat Transmission—$8.50 

| © Rossnagel—Hndbk. of Rigging— $6.00 


(Print) 
Name .... 


Address 


City....... Zone State 


Company .. 


Position ... 
This offer applies to U. S. 
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Shock loads can’t hurt 
this fluid motor 


CIRCUIT FOR CABLE REE 


CASE STUDY 
612-FM 


PUMPS MOTORS 


CONTROLS « PRESSES 


SEPTEMBER 1954 


Denison Axial Piston Fluid Motors 
recommended for the toughest jobs 
... without qualification 


@ Quick starts, quick stops, stalling under load, continuous 
braking. These are the kind of conditions Denison Fluid Motors 
are built for. Where other motors fail, Denison hydraulic motors 
operate continuously .. . in conveying equipment, mining, 
drilling, construction machinery. 

Through efficient axial piston design, Denison hydraulic 
motors pack high horsepower, high torque in a smaller space. 
The 400 series fluid motor is less than a foot long, weighs only 
40 pounds . . . yet delivers 24 horsepower. 

Denison Fluid Motors can be furnished to develop up to 180 
horsepower, 5665 pounds-inches torque . . . for any hydraulic 
circuit to 5000 psi. 

The circuit shows a Denison Fluid Motor that reels cable in 
and out of oil wells. For bulletins about Denison Fluid Motors, 
write to: THE DENISON ENGINEERING COMPANY, 
1214 Dublin Road, Columbus 16, Ohio. 
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your 


UN; for every boiler investment 


for instance . . . 


® Greater Efficiency 

© Simplicity of Operation 

© Compact Package Design 

® Wide Modulating Range 

© Rapid Response to Load 
Changes 


High Quality Steam at All 
Times 


Pas 


A division of 
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TYPE WTP 


WATER TUBE 
STEAM GENERATOR 


Matching high power output with maxi- 
mum efficiency and genuine package 
design, the Type WTP is entirely shop- 
assembled and shipped complete with 
all components—ready to produce as 
soon as connected to services. Ten 
sizes, from 7500 to 30,000 
lbs steam capacity per 
hour. All oil and gas 
fuels, and combination 
oil and gas. 


WRITE FOR current Bulletin 
B-3275 


THE TITUSVILLE IRON WORKS 


COMPANY 


TITUSVILLE, PENNSYLVANIA 


Manufacturers of A COMPLETE LINE OF BOILERS FOR EVERY HEATING AND POWER REQUIREMENT 


| R Fosnot. Hagan Corp: Gerald G Lipke, 


| district. Mineapolis-Honeywell Regula- 
| tor Co: Merrit Eusey, Pittsburgh branch; 


| Bessemer Corp: R B Scott, new Min- 


| son, field sales; Walter Keipper, office sales 


| New distributors 


| 


More APPOINTMENTS 


| manager of forging division. 
| house Air Brake Co, Union Switch & Sig- 


| product sales. M H Detrick Co: Harry 


| Carl W Kalchthaler, chief engineer. Johns- 


T Cherry, mgr of application engineering. 


Begins on page 236 


Westing- 


nal div; Warren C Dunn, supervisor of 


Engineer changes 
General Motors Corp, Hyatt bearing div: 


Manville Products Corp: George S Smith, 
director of engineering and vice-president. 
Orr & Sembower, Inc: Edgar A Burt, 
chief engineer. Formsprag Co; William 


Worthington Corp: E W Theilig, chief 
engineer, power pump engineering dept. 
A M Byers Co: William E Weber ap- 
pointed field service engineer of San Fran- 
cisco division. General Electric, Carbo- 
loy dept: Ernest E George named manager 
of magnetic products engineering. 

Stone & Webster Engineering Corp: 
F W Argue, engineering manager. Stand- 
ard Pressed Steel Co: John M Sherman, 
chief engineer. Cooper-Bessemer Corp: 
W R Crooks, chief engineer, development 
division; R F Lay, chief engineer, product 
division; T O Kuivinen, chief engineer, 
technical division. 


New sales managers 
Graver Water Conditioning Co: Harold 


standard products; William F Waina, aero- 
nautical and special products; John E 
Duesing, Pittsburgh district office. Federal 
Electric Products Co; Daniel P Lacock, 
Southeastern region. Babeock & Wilcox 
Co: N J Connor, New York district office. 
Trane Co: S Thomas Shimanski, Madison, 
Wis. branch office. Dravo Corp: George 
Heard, Pittsburgh heating dept. Graybar 
Electric Co: F M Sholders, Kansas City 


Robert S Warnick, Baltimore branch. 
Worthington Corp: G A Navrotsky, Mid- 
dle East branch, Istanbul, Turkey. Cooper- 


neapolis branch. Harnischfeger Corp: 
Oliver Fuller, P&H Electrical Equipment. 
Allegheny Ludlum Steel Corp: David 
L Garrick, Milwaukee district. 


New sales engineers 
Robertshaw-Fulton Controls Co: Don- 
ald Daily and William H Johnson to Field- 
en sales staff. J O Ross Engineering 
Corp: Erwin G Hanson, main office. Re- 
liance Electric and Engineering Corp: 
William C Prettyman, New York office. 
Permutit Co: Robert Fay O’Connell, St 
Louis office. Flexonics Corp: Harvey Wil- 


supervisor of expansion joints div. Na- 
tional Supply Co: M A Galvin, New 
York City office. 


For Morse Chain Co: Manufacturers 
Equipment and Supply Co, Flint, Mich; 
Schuman Steel Products Co, Bellingham, 
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ELECTRICAL 
SYSTEM 
is as 
efficient as its. 


Ys, x 4” BUS CONNECTIONS 


iN That is why design, construction and 
maintenance engineers specify 


ELD. 


....the fusion weld that: 


® cannot loosen or corrode. 

@ is 100% electrically efficient. 

@ has small O. D. for easy insulating. 
® requires no inspection. 


For the best in ELECTRICAL CONNECTIONS 


ERICO PRODUCTS, INC. 
2070 E. 61 St. PLACE CLEVELAND 3, OHIO 
|_] Send Descriptive Literature on CADWELD Electrical Connections 
Have Representative Call 


NASAE POSITION 


ERICO PRODUCTS, INC. ae 


2070 E. 61st PLACE CLEVELAND 3, OHIO city 
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ONE CHECK VALVE 
y and all requirements 


This DURABLA check valve unit, added to 
any standard fitting (such as the reducing 
coupling shown above) gives you a complete 
check valve suitable for ANY service. With 
a few of these units in stock you are prepared 
for any emergency. 

Because DURABLA check valves will oper- 
ate in any position, they can be installed with- 
out changing existing lines. Made of stainless 
steel (or a combination of stainless steel and 
ni-resist), they will handle practically any 
liquid, gas or air—at all temperatures and 
pressures. 

DURABLA check valves are available in 
seven standard line sizes, from %” to 2”. Ask 
your distributor for complete information or 


write us direct. 
DM-} 


DURABLA MANUFACTURING COMPANY 
114 LIBERTY STREET © 


NEW YORK 6, N. Y. 


More APPOINTMENTS 


Begins on page 236 


Wash; Jack Lee Machine and Supply Co. 
Attalla, Ala. For Frick Co: Central Ice 
Machine Co, 5015 S 24th St, Omaha, Nebr. 
For Ampco Metal, Inc: William M Orr 
Co, Inc, N Braddock Ave at Thomas, Pitts. 
burgh 8, Pa. For A-P Controls Corp: 
Phillips Refrigeration Supplies Co, 1385 
Imperial Ave, San Diego 1, Calif; Refrig- 
erative Supply, Inc, 7 N 6th Ave, Yakima. 
Wash. For Pyramid Steel Co: Don D 
Fleming Co, Inc, 460 Bay Si, San Francisco, 
Calif. 


New representatives 

For Cleaver-Brooks Co: Harold R White 
Co, 3600 4th St, Arundel Federal Bldg, 
Saltimore, Md. For Helipot Corp: Eltron 
Engineering. 246 Walnut St, Newtonville. 
Mass. For Beaumont Birch Co: E!]man 
Equipment Co, Cincinnati, Ohio. 

For DeLaval Steam Turbine Co: Fd- 
ward B Coffey & Co, Aparato 104, Guate- 
mala City, Guatemala, C. A. For Cuno 
Engineering Corp: James A Plummer & 
Co, Middle Atlantic states. For Swart- 
wout Co: I Russell Berkness Co, 615 F 
Franklin St, Richmond 19, Va. 


New names : 
Tank Linings Inc, Merlin H Anderson, 
president. General Electric Co’s commer- 
cial products dept renamed commercial and 
industrial air conditioning dept. Federal 
Pacific Electric Co, formerly named Fed- 
eral Electric Products Co, Newark, N. J. 
Hammer Valves Inc: formerly named 
Hammer Oil Tool Co, Long Beach, Calif. 
Industrial Gas Turbine Co, 434 S Ches- 
ter Pike, Glenholden, Pa., formed to manu- 
facture and sell gas turbines and auxiliary 
equipment. Crippen & Erlich Labora- 
tories, Inc: formerly Raymond C Crip- 
pen Research and Development Laborator- 
ies, Baltimore, Md. ACF Industries, Inc: 
American Car & Foundry Co. 30 Church St, 
New York, N. Y. 


Institute elections 


Purchasing Agents Association of New 
York: Stanley W MacKenzie, president. 
American Boiler Manufacturers Asso- 
ciation: William P Heuser, president. In- 
dustrial Unit Heater Association: James 
W Hosler, vice-president. Illuminating 
Engineering Society: Marshall N Water- 
man, vice-president. 

Air Pollution Control Association: 
Gordon P Larson, president. National Asso- 
ciation of Power Engineers: William J 
Strickler, president. Power Fan Manu- 
facturer’s Association: ( Espy Reed. 
president; John F. Snow, Ist vice-president; 
E C Englert, 2nd vice-president. Metal 
Powder Association: Paul E Weingart, 
president. American Public Power As- 
sociation: William S Peterson, executive 
vice-president. 


Obituaries 

Charles S Davis, 77, chairman of board 
and formerly president of Borg-Warner 
Corp, July 2. Walter J Welch, 77, retired 
chief design engineer for Pioneer Service 
and Engineering Co, July 13. 
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Men Know the Inside Story 


When maintenance men work with S-E-Co. Automatic Coal 
Scales, they know that they are working with equipment de- 
signed and built to give continuous service and which requires 
an absolute minimum of attention. 


The unique design of the feeder frame, as 
below, Maintenance men are well aware that the following time and 
of changing an endless belt. is can be done : . . ome ° 

of cod te the boiler. trouble-saving features included in the S-E-Co. Coal Scale will 


mean better scale performance for your plant: 


1. Neoprene rubber feeder belt that is molded endless — of- 
fering maximum in long life expectancy. 


Rigid feeder frame, mounted on rollers, specifically de- 
signed for easy removal from scale body and quick changing 
of feeder belt (See photograph to left.) 


Electric counter with no linkage connections to get out of 
adjustment, cause errors, or need maintenance attention. 


Large hinged and latched, dust-tight doors which facilitate 
maintenance by providing easy access to any part of the scale. 


Electric circuits wired through terminal block, allowing 
easy check of any or all circuits at one point. 


Write for Coal Scale Bulletin No. 61 or for our local representa- 
tive to call and discuss the application of the S-E-Co. Coal Scale 
and related equipment to your particular plant problem. 


STOCK EQUIPMENT COMPANY 


745-P HANNA BUILDING CLEVELAND, OHIO 


Specialists in Bunker to Pulverizer 
and Bunker to Stoker Equipment 
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Choose WE STERN 
for 


Look them over! Check your needs! Every Western product 
for treatment of water, steam or fuel is proved in use, tech- 
nically formulated for each individual problem. 


Steam = otection 


(FROM CORRUSION) 
CORAVOL circulating throughout your steam system protects 
it from corrosive attack; cleans out rust deposits; increases 
heating and operating efficiency; reduces maintenance and 
labor costs. CORAVOL is the original amine process devel- 


Special formulas for each individual boiler water and 
operating condition to eliminate scale, corrosion and 
foaming. 


[3] COOLING WATER TREATMENT AND ALGAECIDE 


Prevents scale deposit, corrosion, and algae growth in 
every type of ceoling and condenser water system. 


[4] BRINE AND SWEET WATER TREATMENT 


Prevents corrosion and protects tanks and equipment 
in refrigerating brine and sweet water systems. 


[5] WESTO HOT WATER TREATMENT 


Stops corrosion and scaling in hot water supply tanks 
and lines, maintaining service without impairing pota- 
bility. 


[6] WESTERN LIGHTNING TREATMENT 


Disintegrates and removes scale quickly from water 
jackets, cylinder heads, condensers, compressors, lines, 
coils, pumps. 


WESTERN ALUMINA NO. 45 


Provides efficient coagulation in raw water ice manufacture, 
lime and soda softeners, water supply clarification. 


WESTERN SOOT REMOVER 


Removes and prevents soot deposits in combustion 
areas, thus increasing fuel economy and boiler capacity. 


[9] WESTERN FUEL OIL SLUDGE DISPERSANT 


Eliminates sludge and moisture in fuel oil, effecting clean 
tanks, lines, and burners, and improved combustion. 


~ "MAIL THIS COUPON TODAY 


Chemical Treatment - 
Western Chemical Company 
for Water 713 Washington Street 
Steam and Fuel 3 


Kansas City 5, Missouri 
Send me full information about products checked. 


WESTERN 


COMPANY Firm 


Address 


713 Washington Street 
Kansas City 5, Missouri 


City Zone State 


BOOKSHELF 


Elements of Electrical Engineering. 
(Sixth Edition). By Arthur L Cook, for- 
merly Director, School of Science & Tech- 
nology, Pratt Institute and Clifford C Carr, 
Chairman of Curriculum and Head of De- 
partment of Electrical Engineering, Pratt 
Institute. 6 x 9, 682 pp, $6.75. John Wiley 
& Sons, Inc of New York and Chapman 
& Hall, Ltd of London. 

Successive revisions of this book have 
kept it abreast of the field, but the authors 
have never lost sight of the original objec- 
tive—a clear presentation of principles in 
a manner that brings out physical signifi- 
cance of relations and does not depend 
merely upon mathematical derivations and 
formulas. 

The new edition is notable for its em- 
phasis on basic principles. While text is 
not burdened with unnecessary detail, it 
avoids oversimplification and accompanying 
dangers of inaccuracy. 

Many of the changes in this edition are 
based on a nationwide survey undertaken 
to find in what ways usefulness of the book 
could be increased. While basic arrange- 
ment is generally unchanged, latest edition 
represents a thorough revision—more than 
half the book has been completely rewritten. 

Material is so flexibly arranged that its 
sequence can be altered to meet needs of 
special courses. In the preface, the au- 
thors indicate some possible sequences. 


Best's Safety & Maintenance Directory. 
(Fifth Edition). 8 x 11, 582 pp, Bound in 
gold fabrikois, $5.00, Alfred M Best Co 
Inc, 75 Fulton St, New York 38, N. Y. 

This directory lists, describes, analyzes 
and illustrates all essential safety and main- 
tenance products and equipment on the 
market. It shows what to use and when, 
who makes it and where to buy it. New 
features include sections on structural ma- 
terials, highway transportation safety and 
noise measurement and control. 

Broken down into 12 basic sections, the 
book covers: fire protection equipment, pro- 
tective clothing, personal hygiene and first 
aid, plant maintenance, ladders, and scaf- 
folding, atmosphere control, machinery 
guarding and maintenance, handling equip- 
ment, working aids, training aids and build- 
ing materials. 


Applied Electronics (Second edition). By 
Truman S Gray, Associate Professor of En- 
gineering Electronics, Massachusetts Insti- 
tute of Technology, 6 x 9, 881 pp, $9.00. 
John Wiley & Sons, Inc, 440 4th Ave, New 
York 16, N.Y. 

For practicing engineers and electrical 
engineering students, this text presents an 
understandable discussion beginning with 
elementary facts and principles. For those 
who already have a basic knowledge of elec- 
tronics, its foundational treatment and prac- 
tical illustrations and problems will provide 
a useful means for further study and ref- 
erence. 

First part of this book is devoted to a 
discussion of physical phenomena, really the 
foundation of electronics. This is followed 
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4 Alco Feedw ater Heaters 


ater Value for yout Equipment Dollar 


\mprove 


give you Gre 


Type “D” High-Pressure Closure: Simple, 
Economical, Corrosion-Protected 


One of the latest developments in modern pressure- 
vessel design, the Type ‘“‘D”’ high-pressure closure for Alco 
Feedwater Heaters gives you many important advan- 
tages. For example: 


@ Faster, easier maintenance—because all bolts and set 
screws are small (1)4” max. dia.) can be tightened with 
hand tools...and all parts except cover can be handled 
without heavy lifting mechanisms. 


@ Gaskets easily replaced without removing cover. 


@ Elimination of corrosion—because its unique design 
protects shear pieces and associated parts from contact 
with pressure fluids. 


The Type ‘‘D” high-pressure closure is only one of the 
many special features offered you by Alco Feedwater 
Heaters. 


Remember: Alco Feedwater Heaters—like Alco Flextube 
Evaporators—are designed and built to meet your own 
individual requirements—and the requirements of to- 
day’s higher temperatures and pressures. Equally im- 
portant, they’re backed by more than 25 years’ experience 
in serving power plants all over the country. 


Your nearest Alco Products representative will be happy 
to give you the details . . . to show you in terms of your 
own operations how Alco Feedwater Heaters give you 
greater value for your equipment dollar. 
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Other special features of the 
New Alco Feedwater Heaters 


1. SMALLER SCREW FASTENINGS 
2. IMPINGEMENT PLATES — alloy steel, 


rigidly supported—for extra erosion protec- 
tion, greater vibration resistance. 


3. SUPPORT PLATES—drilled and reamed 
for close fit, chamfered to prevent cutting of 
tubes—for less vibration, longer tube life. 


4. LARGE ESCAPE AREA — plus excel- 
lent steam distribution—for increased operat- 
ing effiiciency. 


5. CAREFULLY PLACED AIR-WITH- 
DRAWAL BOXES—to prevent air-binding. 


ALCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 
Sales and Service Offices in Principal Cities 


= 
| 
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AGAIN... 


THE ONE AND ONLY 


FIRE BRICK CEMENT 


BEING USED WITH 
ADAMANT HIGH HEAT 
DUTY BRICK ON 


A COMPLETE RE-BRICKING 


JOB FOR A MAJOR 


... impartial tests prove that the bonding 
strength of ADAMANT rises from 800 Ibs. 
p.s.i. at room temperature to 1270 pounds 
at 2600°F.—Actually, ADAMANT is as 
strong as the brick it bonds. Its strong, 
gas-tight, metal-tight joints will not shake 
loose from vibration . . . effectively resist 
the abrasive action of dust-laden air . . . 
maintain their bond throughout the tem- 
perature range . . . and set without 
shrinking or cracking. Write or call us for 
literature and dealer’s name. 
ADAMANT — ready - mixed and easy to 
use—available in air-tight drums of 100, 
250, and 500 lbs. capacity. 

ADAMANT BRICK — exceptional quality, 
manufactured under exacting control 
methods — DRY PRESSED for density, 
TUNNEL KILN burned for uniformity of 
shape, hardness. Meets A.S.T.M. specifi- 
cation for High Duty Brick. 


BOTFIELD 


REFRACTORIES CO. 
784 S. Swanson Street, Philadelphia 47, Pa. 
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More BOOKSHELF 


Begins on page 242 


by an explanation of the way phenomena 
combine to govern characteristics, ratings 
and limitations of electronic devices. Final 
chapters provide information on applica- 

| tions of electronics in various branches of 

| electrical engineering. 

| Power men interested in electronic fun- 
damentals will benefit particularly from 
chapters on gaseous rectifiers, semiconduc- 
tors and transistors. 


“Timing” Belt Drive Engineering Hand- 


14, 189 pp, illust, cloth. Information on 
availability from C R Weimer, US Rub- 
ber Co, Rockefeller Center, New York 20, 


PUBLIC UTILITY COMPANY | rg (1954). By Richard Y Case. 5% x 


This handbook provides pertinent engi- 
neering data to enable a designer to incor- 
porate “timing” belt drives in new or rede- 
signed machinery or equipment. Belts and 
pulleys in stock sizes can be selected for 
experimental or production use from the 
standard drive tables included in the book. 

Besides describing the timing belt and 
pulley design, and explaining the calcula- 
tions necessary for belt length and width, 
the book incorporates a chapter on repre- 
sentative applications. These fall into three 
classifications: (1) transmitting power (2) 


synchronizing two or more shafts (3) act- | 
ing as a conveyor or other functional ma- | 


chine part. 


The applications described include drives | 


for pumps, blowers, centrifuges, textile 
looms, motorized hand tools. 


Practical Piping Flexibility—Design and — 


Flow (1953). By W A Thomas, consulting 
engineer. 200 pp. 6 x 9. Loose-leaf ring 
binder. 154 illus. 72 tables, 31 charts. 
$25.00. W A Thomas, 2742 Philadelphia 
Ave, Pittsburgh 16, Pa. 

Thermal stress and reactions in piping 
systems are explored thoroughly by the 
author. He gives a new method for rap- 
idly checking by charts and graphs the 
maximum thermal stress and reactions in 


piping arrangements between two anchors. 


| By use of this method, it is reported that 


two days’ work in mathematical calculations 
can be done in two minutes. 

Included in the volume are charts, formu- 
las and tables covering flow of water, steam 
up to critical pressures and viscous liquids. 
Pipes from one to 24 inches inclusive are 
dealt with in the tables. 


Lubrication of Industrial and Marine 
Machinery (Second Edition). By the late 
William Gordon Forbes, revised by C L 
Pope and W T Everitt, both with Eastman 
Kodak Co. 351 pp, 6 x 9, $6.50. John 
Wiley & Sons, Inc, 440 4th Ave, New York 
16, N. Y. 

This is a practical book for engineers con- 
cerned with everyday problems of plant 
lubrication. It fills a need in a field where 


there is little available in the way of sim- 
ply-written books dealing with the aspects 
of lubrication of concern to plant men. 
The authors have provided a manual clearly 
explaining fundamental characteristics of 
conventional lubricants and analyzing some 


DE LUXE MODEL 


LEAK DETECTOR 


While this leak-detecting device carries 
a $49,000,000.00 price tag, it is worth 
every penny of it! This device will not 
find leaks any faster than lower-priced 
models, but it will usually find more of 
them. 


Leaks are expensive. Why not specify 
Swagelok Fittings and stop leaks before 
they happen? 


Write for the Swagelok Catalog today. 
Address Department 92. 


TUBE FITTINGS 
BRASS « ALUMINUM « STEEL 
STAINLESS STEEL + MONEL 


CRAWFORD FITTING CO. 
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Takes the 


SHAKES 
Out of Pressures 


Here’s an accurate, tight-closing reducing valve 
for small steam or air systems. Designed for 

a wide range of adjustment, Masoneilan No. 33 
is a versatile, dependable way to keep 

line pressures constant. 


Simplifies Maintenance 


Easy to install, adjust and service, Masoneilan 
No. 33 reduces maintenance to a minimum. 
Stainless steel valve plug and seat ring assure 
long life. All parts are removable with valve 
in the line. 


Available for initial pressures up to 200 Ibs., 
reduced to any pressure from 2-20 Ibs., 
20-60 Ibs., 60-100 Ibs. Sizes 4" to 4". 

For more information write Mason-Neilan 
Regulator Company, 1186 Adams Street, 
Boston 24, Mass. . . . or see your local 
industrial distributor. 


LALL HIGH PRODUCTS 


MASONEILAN 
REGULATORS 


No. 1 for. steam No. 21 for air No. 227 for water No. 33 for steam, air Kap Presse | ly 
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“GET THIS 
STRAIGHT!" 


All | want is an opportunity to 
prove that Enos and Enoco coals 
can do the job better. 


A-8990 


v 
bs 


Place a trial order + Make a test comparison 
THE ENOS COAL MINING COMPANY 
Sales Offices for Enos and Enoco Coals 
1405 Merchants Bank Bldg. - Indianapolis 4, Indiana 


310 South Michigan Avenue - Chicago 4, Illinois 


—Adjustable— 
SPROCKET RIM 


wtth Chain Guide 


Get positive, efficient control 
of any overhead valve right 
from the floor! No expensive 
apparatus, no switches, no 
costly detours to bring over- 
head piping to floor level — 
because every valve is within 
easy reach, when you use 
low-cost Babbitt Adjustable 
Sprocket Rim with Chain 
Guide. Easily assembled and 
installed, ready to opercte 
in a few minutes. 


* Safe, sane & sensible 
* Cuts piping costs 


* Saves fuel & steam 


0 

{ Range of 10 adjustable sizes 
fits all valve wheels from 2 

to 30 inches diameter, with 

rising or non-rising stems. 


} : Only four simple, quickly- 
Call your Industrial Distrib- 


vtor. He carries complete 
| stocks. Or write for descrip- 
tive folder and prices. 


| More BOOKSHELF 


| 


Begins on page 242 


| of the more basic mechanisms: bearings, 


gears, pumps, compressors, etc. 

The first chapters sketch basic chemistry 
for different oils, greases and graphites and 
provide a comprehensive explanation of 
their methods of refinement. Specifications 
and measurements are discussed in detail 
and the characteristics of individual lubri- 
cants are covered. Chapters 15-32 explain 
lubrication requirements of the most com- 
mon types of machinery. The concluding 
chapters provide practical application. 


Metals and How to We'd Them (1954) 
By T B Jefferson, Editor, The Welding 
Engineer, and Gorham Woods, Metallurgist. 
322 pp, 6 x 9, 170 drawings, photos and 
tables; stiff board, cloth covered binding, 
$2.00. The James F Lincoln Arc Welding 
Foundation, Cleveland 17, Ohio. 

This book is a combination text and 
reference book to give all users of welding 
a practical work knowledge and source of 
information for designing and making bet- 
ter welds at lower cost. Two men of wide 
welding experience and writing ability have 
created this book especially for the student, 
welding operator, supervisor, instructor, en- 
gineer, designer and manager. It is or- 
ganized and written to explain in clear, 
logical, readily understood steps, the struc- 
ture and properties of metals and how to 
weld them. 

First six chapters are on elementary dis- 
cussion of metals, their mechanical and 
physical properties and uses. Fundamentals 
of metallurgy and their significance in heat 
treating and welding are explained in 


| logical steps. This information is then re- 


lated to correct welding procedures for 
steels, cast iron, nonferrous materials and 


| hardfacing. All commonly used types of 


metals are covered. 

Final section of book tells how to make 
good welds, shoot trouble, estimate cost and 
explains welding terms. 


Keystone Coal Buyers Manual (1/954). 
Directory material, maps of U.S. coal fields, 
thumb indexed. 726 pp. 8% x 11. Hard 
cover. $25.00. McGraw-Hill Publishing 
Co, 330 W 42nd St, New York 36, N. Y. 
Contains literally thousands of facts con- 
cerning the production, marketing and 


| problems of the coal industry. Includes 


sections on equipment, mines, their loca- 
tions, size, type of opening, seam and thick- 
ness, number of employes and production. 

Transportation, coke ovens and export 


| piers are also detailed in this volume, which 
| has been referred to as the “Coal Man’s 
| Bible” because of its completeness and 


authenticity, according to the publishers. 


New transformer designed for use at Gen- 
eral Electric Co’s switchgear development 
laboratory in Philadelphia is 33 ft high, 


| weighs 50,000 lb, and has 50 miles of cop- 


per wire and more than 3000 lb of insula- 
tion in its innards. Said to be the world’s 
largest and highest-rated potential trans- 
former, it was built to step down the ultra 
high voltage used for testing large circuit 
breakers to study their behavior. 


a Ship load of 
wonderful Marmaduke =. 
Stories and only $1] 


Here are 21 of Marmy’s most fabulous 
engineering exploits, exactly as they ap- 
peared in the pages of POWER. Gener- 
ously illustrated and bound in varnished 
red cover. It’s a collection any engineer 
will want to read and re-read. Only one 
dollar, postpaid. Supply is limited, order 
today. 


POWER 
330 West 42 St., New York 36, N.Y. 


Enclosed please find 
which send me 


Marmaduke Story” at $1 per copy. } 


ADDRESS 
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Stowe’s|proven performance wins repeat orders 


@ The first Stowe Stoker installed at the University of 
Detroit was a small 300 H.P. unit. It replaced a multi-retort 
stoker — immediately increased boiler output from 150% to 
225% of rating — relieved the University of buying high priced 
premium coal —and carried the entire heating load (except 
during the most severe weather) for an entire heating year. 


Based on this outstanding performance, the University’s 
500 H.P. boiler was re-stokered with a Stowe in 1946. Again 
boiler output was increased 50%. Together these two Stowes 
saved $9,000 per year just in coal costs, while giving 50% 
more steam output. The third Stowe, installed under a new 
boiler in 1952, carries the increased load resulting from the 
University’s extensive new building program. 


For high steam output —low fuel costs —and efficient 
operation so free from smoke and fly ash nuisance that the 
stack can be used as a beautiful monumental tower — get a 
Stowe! They’re best for any load. 
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Duracrete Block Company, Inc.. Hooksett, New Hampshire ~ 


@ Anyone would find it difficult to prove to Dante V. Donati, Manchester, 
New Hampshire, that Kewanee Reserve Plus Rated Boilers do not pay 
dividends. That’s because he discovered it the hard way. First, he bought 
an ordinary boiler for his plant at the Duracrete Block Company. He oper- 


ated it one year, and then . . . but let him tell the story— 


“We installed an ordinary boiler and found it to be inadequate. We then 
purchased a Kewanee Unit. Our production was stepped up more than 100% 

. with fuel costs cut in half. Maintenance cost is extremely low. The quality 
of our product has improved because of lower moisture content due to ample 


steam for processing. 


Judging from Mr. Donati’s experience it just makes sense that it’s money in 
the bank to follow the Kewanee Reserve Plus Rating Plan in selecting a 


boiler. So when you choose a boiler, know these important facts: 


1—Boiler rating must be based on nominal capacity, not maximum capacity; 


2—Boilers must have sufficient built-in reserve to meet changing demands; 


3—Boilers must have sufficient capacity to operate at ‘cruising speed,”’ not 


maximum speed at all times; 


4—Like examples must be considered in comparing boilers. Don’t be 


confused by vague technical claims. 


Choose Kewanee and cut fuel costs—lower maintenance—reduce breakdowns 


—get longer boiler life. 
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Here is No. 85-60 Kewanee Oil Fired Boiler-Burner 
Unit instulled at the Duracrete Block Company. 


KEWANEE-ROSS CORPORATION, Kewanee, Iilinois 
Division of American Radiator & Standard Sanitary Corporation 
Serving home and industry American Standard  Amencan Blower 
Church Seats & Wall Tile Detroit Controls Kewanee Bovlers 
Ross Exchangers Sunbeam Ai Conditioners 
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YOU can depend on KEWANEE . 
engineering 


EASY TO 
SERVICE... 


a plus value of ASHCROFT 


DURAGAUGES 


MAXWELL 


YOUR INDUSTRIAL SUPPLY 
DISTRIBUTOR has complete 
facts about Ashcroft 
Gauges of all types. You 
can depend on his knowl- 
edge and experience to 
help you satisfy every re- 
quirement of the applica- 
tion. He maintains local 
stocks to serve you prompt- 
ly and economically. 


Turn the knob on the back of the Mazxisafe and the plate 
comes off, fully exposing the entire mechanism for fast 
and easy inspection, recalibration or adjustment. This 
time and money-saving feature is highly favored wher- 
ever Ashcroft Maxisafe Duragauges are in service. 


This Duragauge was named Mawzisafe because it has an 
integrally-cast wall to separate the dial from the move- 
ment and Bourdon Tube assembly — a solid wall of safety 
that protects the viewer if the tube ever ruptures. Cov- 
ering the back of the case is a double spring mounted 
safety release plate — a Teflon-coated plate tightly fitted 
on a rubber gasket and held in place by a knurled knob. 
Less than 0.5 psi pressure created by a ruptured tube 
forces this cover open — vents the discharge safely to 
the rear. 


The Maxisafe is available in 442”, 6” and 81%” dial sizes. 
You can have a choice of standard Ashcroft Duragauge 
pressure ranges, case designs (except Types 1179 and 
1279), and mountings. Get the utmost in sustained accur- 
acy, durability, protection and convenient servicing. 
Specify Ashcroft Maxisafe Duragauges. 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 
VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX’’ 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MANNING 
Ke 
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GENERAL ELECTRIC INTRODUCES SELF-X, ‘im 
A NEW FLAME-RETARDANT INSULATION 


SELF-X GUARDS OVER 10,000 
GENERAL ELECTRIC METAL-CLAD UNITS 


& 
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G-E METAL-CLAD SWITCHGEAR lineup features Self-X, G.E.’s 
service-proved flame-retardant insulation, at vital points. 


COFFIN AWARD. Nicholas F. Arone, laboratory engineer in G-E 
Switchgear Product Laboratory, receives Company’s highest employee 
honor—the coveted Coffin Award—from G. E. Burens, General Man- 
ager, Switchgear and Control Division, for developing Self-X insulation. 


cael 
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COMPARISON TEST shows why Self-X insulation 
gives better protection to metal-clad switchgear. In 
this photograph, taken immediately after both pieces 
of insulation were withdrawn from the flame, N. F. 
Arone (at right) holds a piece of ordinary insulation 


H. F. Hentschel, General Manager—Medium 
Voltage Switchgear Department, stopped burning 
as soon as flame was removed. Other tests of Self-X 
included exposure to electric arc. 


Self-X insulation proved 
three years service 


Back in 1951, the first sheets of a new type of flame-retardant, self- 
extinguishing insulation, just developed by General Electric, were in- 
stalled in a metal-clad switchgear unit. 


In severe laboratory tests, the new Self-X insulation proved that 
it could stand up even under direct flame or an electric arc. As soon 
as direct flame contact was removed, polyvinylchlorides in the lami- 
nated sheets went to work fast. Smothering action started—and the 
fire was put out in less than a minute. 


That was over three years ago. Today, this service-tested insu- 
lation developed by General Electric Company is acting as a built-in 
fire extinguisher for over 10,000 switchgear units. Its flame-retardant 
features make it ideal for bus and cable supports, insulating barriers, 
between compartments, box carriers for arc chutes—all vital spots. 


Self-extinguishing insulation is just one of the advanced safety 
features of G-E Metal-Clad Switchgear, which helps guard utility and 
industrial power distribution systems. To learn more about it, call your 
nearest G-E Apparatus Sales Office or Authorized Agent. Or write for 
bulletin GEA-5664 to General Electric Company, Schenectady 5, N.Y. 
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...at high statics! 


Differential pressure measurements at ranges far 
above the limits of conventional devices, and at statics 
up to 2200 psig, can be readily recorded and controlled 
by the new Foxboro Type EH Instrument. 


Many large steam generating plants have installed 
Type EH Instruments to control differential pressure 
across boiler feed valves, thus assuring at all times 
that the boiler feed pump is operating at pressures 


high enough above boiler pressure to assure safe 
operation. 


Major chemical companies have employed this in- 
strument to measure pressure loss across fixed cata- 
lyst beds. By operating until a pre-determined pres- 
sure loss indicates catalyst exhaustion, instead of 
shutting down and regenerating on a time cycle, they 
have increased production, cut costs. 

Differential pressure ranges are available from 0-100 
psig minimum to 0-2200 psig maximum. Design of the 
helical actuating element assures precision over the 
entire measuring span. Heavy-duty construction of the 
element and its housing makes operation safe. 


Write for Technical Data Sheet on Foxboro Type EH 


Instruments for indicating, recording, controlling, 
transmitting. 


Heart of the Foxboro Type EH Differential Pressure 
Controller (below) is the heavy-duty stainless steel 
helical measuring element (A) with its alloy-steel 
housing (B). This assembly is mounted at rear of 
instrument case, the motion of the helical being 
transmitted to the instrument mechanism through a 
friction-free pressure seal bearing. 


HE FOXBORO COMPANY, 689 NEPONSET AVE., FOXBORO, MASS., 


OXBOR 


REG. U. S. PAT. OFF. 


PRESSURE INSTRUMENTS | 


FACTORIES UNITED STATES, CANADA, AND ENGLAND 
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Four old and two new Johnstons supply 
oil to transmission test stands. 


That’s why this big 
automobile plant uses 
JOHNSTON PUMPS! 


Eleven Johnstons are installed over storage tanks, operating automatically as fluid is needed in plant. 


Kerr Machinery Company is the 
Johnston Pump Dealer in Detroit, 
Michigan. When the Livonia, 
Michigan plant of Detroit Trans- 
mission Division, General Motors 
Corporation was destroyed by fire, 
pumps had to be delivered in a 
hurry to the new plant at Ypsi- 
lanti, Michigan. Detroit Transmis- 
sion called on Kerr for 15 close- 
coupled vertical turbine pumps to handle cutting oil, 
hydraulic oils, solvent, lubricating oils and rust inhibitors. 
Kerr worked with Detroit Transmission engineers on the 
specifications for the pumps and phoned the order to 
Johnston's factory in Pasadena, California...and Johnston 
delivered by chartered plane —ON TIME! 

Four Johnston Pumps, which survived the Livonia fire, 
are now operating at the new plant, circulating oil to all the 
test stands for lubricating and flushing the transmissions, 
and for functional hydraulic tests. From the test stands, 
the oil is then returned to an underground storage tank. 
Of prime consideration in selection of Johnston Pumps 
were the advanced safety features and the fact that Johnstons 
are always ready to go without priming. 


JOHNSTON 


VERTICAL PUMPS 
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Detroit Transmission has been so satisfied with the products 
and service of the Kerr-Johnston Team that they have 
recently placed another order for six more pumps that will 
be used for handling gasoline and diesel fuel. 


For the kind of know-how provided by Kerr Machinery 
Company on this job, see your nearby Johnston Dealer. He’s 
always glad to help. 


JOHNSTON PUMP COMPANY 
3272 East Foothill Blvd. 


Mailing Address: Bin ‘’K,”” Pasadena 15, Calif. 
(] Please have your representative call. 
{] Send your Bulletin G-94. 


Address 
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SLEEVOIL 


Ae fan bearing 
got mechanized installations 


ca Hundreds of generating plants 
in America run on Dodge Sleevoil Bearings. These fa- 
mous bearings combine quietness, long life and depend- 
ability to a degree unique in the bearing field. They 
offer engineers of costly power plants a priceless safe- 
guard for their equipment. 


Sleevoil Bearings are a Dodge development— created 
especially to meet the exacting requirements of fan and 
blower service. They are ideal bearings for important 
installations calling for induced or forced draft. De- 
signed in cooperation with engineers of leading fan 
and blower manufacturers, they have a long record of 
dependable performance in critical service. 


Dodge Sleevoil Pillow Blocks are normally available 
from stock—jin both plain and water-cooled types, in 
shaft sizes from 1-7/16"' to 8’. Write us for information. CALL THE TRANSMISSIONEER, your local Dodge 
Distributor. Factory trained by Dodge, he can 
DODGE MANUFACTURING CORPORATION give you valuable assistance on modern power 

3200 Union Street, Mishawaka, Indiana transmission machinery for modern installations. 
Look for his name under ‘Power Transmission 
Equipment” in your local classified phone book. 


SEALED-LIFE V-BELTS; TAPER-LOCK SHEAVES TORQUE-ARM SPEED REDUCERS DODGE-TIMKEN PILLOW BLOCKS ROLLING GRIP AND DIAMOND D CLUTCHES 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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Conforms to Commercial Standard CS-117 


Because Eagle-Picher Super “66” In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


Because it sticks—less time is wasted 
in application—it stays where you . 
it chuther the equipment is heat 
temporarily out of service. It “holds 
together’’ — usually no reinforcing 
needed on applications up to 14 
inches thick. 


Because it sticks—Super ‘‘66” can be 
used effectively, economically on all 
types of surfaces—flat, curved, over- 


a ae head—anywhere you need insulation. 
to hot or : “4 It’s truly an all-purpose cement. 
And—Super “66” is rust-inhibitive— 


cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 


If you’ve never tried Eagle-Picher 
Super “‘66,”’ it will pay you to learn 
more about it today! 


“Springy Ball” structure —the secret of the high thermal efficiency of 
Super “66.” These small, resilient pellets of mineral wool, each one honeycombed 

with thousands of minute air cells, effectively resist the flow of heat even when used 

on equipment heated to 1800 F. 


EAGLE 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


@ For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements * Insulating Cements * Swetchek ¢ Insul-Stic » Fireproofing Cement 
Member of Industrial Mineral Fibre Institute 


Since 1843 


PICHER 
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Columbus and Southern Ohio Electric 
Company assigned Jeffrey the problem 
of drawing coal 6,739 feet from a mine 
area to its Poston station. Careful engi- 
neering produced what is 


long haul economy believed to be the longest 


incline-decline 24” belt con- 


th rouGg h veying system in the country. It carries 


300 TONS AN HOUR...570 FEET PER 
JEFFREY MINUTE. Jeffrey equipment, at both 
ends of the line and at the transfer 


. . point, weighs, crushes and keeps the big 
engineering 


Poston bunkers continuously and cor- 
rectly fed. 


Overall view showing Jeffrey 
decline conveyor leading 
from transfer point to Jeff- 
rey Boom Storage Conveyor. 


Two Jeffrey-Traylor Vibrating Jeffrey Crusher for re- Incline belt in gallery to 
Feeders at hopper bottom. ducing oversize coal to Poston bunkers. 
the desired stoker size. 


IF IT’S MINED, PROCESSED OR MOVED 
. A JOB FOR JEFFREY! 


ESTABLISHED 18727 > 


MANUFACTURING 


Columbus 16, Ohio 


sales offices and distribufors 
in principal cities oa 


PLANTS. IN CANADA, ENGLAND, SOUTH AFRICA 
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See why 
FAST’S Couplings 


are your wisest buy 


LESS DOWN-TIME. Industry finds that Fast’s 
Couplings, the original gear type coupling, 
give trouble-free performance. They save on 
maintenance. Save money (often thousands 
of dollars in production losses) year in, year 
out, because there is no down-time due to 
breakage ... no expense of replacing per- 

ishable parts. 


Fast's Coupling 
installation in a modern 
power plant. 


LOWEST COST PER YEAR because Fast’s Cou- 
plings usually outlast the equipment they 
connect. Many Fast’s Couplings are still in 

’ use after 30 years. Why? Because they are 

ruggedly constructed of the sturdiest, most 

practical materials . . . all steel in construc- 
tion, unique in design. 


FREE ENGINEERING SERVICE. The same “Know- 

how” that goes into the manufacture of 
x Close-up of Fast's 

famous Fast’s Couplings . . . that has resulted Coupling, linking power 
to industrial fan. 
in over three-fourths of a million successful 
installations ... applies to its extensive engi- 
neering service. 35 years of experience in de- 
veloping the most satisfactory materials and 
designs, means our staff is well prepared to 
give you the most effective and cost-saving 
solutions to your coupling problems. Just 
outline and send them to Koppers for assist- 
ance. And send for free catalog. Just mail 
the coupon below. 


Cutaway view of 
typical Fast's Coupling. 
Note unique design. 


THE ORIGINAL 


FASTS Couplings 


g KOPPERS i KOPPERS COMPANY, INC., Fast’s Coupling Dept., 229 Scott St., Baltimore 3, Md. 


a 4 Gentlemen: Send me a Free, Fast's Catalog giving detailed descriptions, engi ing draw- 
® ings, capacity tables and photographs. 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. « 

BALTIMORE, MD. This Koppers Division also supplies industry with 

American Hammered Industrial Piston and Sealing Rings, Koppers 

Electrostatic Precipitators, Aeromaster Fans and Gas Apparatus. 
Engineered Products Sold with Service 
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When you need welding 


DISTRIBUTOR - GLOBE WELDING FITTINGS | 


your GLOBE distributor 


Among the many advantages you get by deal- 
ing with your Globe Welding Fittings distrib- 


utor is the fact that you can hold inventory 
to a sensible minimum and conserve stockroom 
space. 
That’s because he carries a wide range of 
types and sizes of welding fittings in stock. . 
Thus, your welding fittings supply is no 
farther away than the nearest phone. At the 
same time you can simplify much of the 
paperwork usually required for extensive in- 
ventory control, purchasing and bookkeeping. Welding Fittings— 
Call your Globe distributor now — get the produces its own seamless tubes. 


facts on the many ways hé can serve you... Only Globe offers you precision- 
help you save time and money. processed fittings through every 


GLOBE STEEL TUBES Co., Milwaukee 46, Wis. — Gan 


to tube to fitting. 
For the name of your Globe distributor, call any ee ee 
of these District Offices. 


Chicago * Cleveland * Denver * Detroit * Glendale, Calif. * H 
New York * Philadelphia * St. Louis * San Francisco 


* Producers of Globe seam- 
V4 less stainless steel tubes— 

Gloweld welded stainless 

4% steel tubes — alloy — 

carbon — seamless steel 

tubes — Globeiron (high- 


PRECISION PROCESS purity ingot iron) 


less tubes — Globe Weld- 
ing Fittings. 


Only Globe — 
among manufac- 
turers of seamless 
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WHEELER-ECONOMY 
POWER PLANT 
EQUIPMENT 


for the engineers note book 


NO SHUTDOWN, NO LOAD REDUCTION, 
NO HAND CLEANING .. . WITH 
C. H. WHEELER REVERSE FLOW CONDENSERS 


The savings in dollars and downtime effected by C. H. 
Wheeler’s Reverse Flow design for steam condensers are 
a matter of record in public utilities and private power 
plants throughout the country. Chances are, you can 
ucasvy installation and learn first hand how 
efficiently debris of vegetable, animal and mineral matter 
is dislodged from the tube sheet and flushed away by 
reversing the flow of the cooling water through the 
Condenser. Cleaning work that formerly took hours is 
accomplished in minutes with no interruption in load. 
C. H. Wheeler custom-engineers your steam condensing 
hook-up to pay off in long range sustained efficiency. 
(Bulletins mailed on request.) 


WHEELER - ECONOMY a TUBEJET AIR EJECTORS 
CIRCULATORS Steel Shell 
Lasting Dependability More Reliable 


Minimum Maintenance C. H. Wheeler Steet Shell 

Wheeler-Economy Circula- Tubejet Air Ejectors pro- 

tors include: mix-flow ver- vide worthwhile savings in 

tical wet pit type with both space and weight. They are 

standard and pull-out available with either single 

design; vertical §mix-flow ped ee clement, two-stage type with combined 
volute type for dry pit in- surface inter-after condenser. Write for Bulletin. 


single stage centrifugal WHEELER-ECONOMY CONDENSATE PUMPS 
constructions to 100,000 i : for Condenser Service 

GPM capacities. Wheeler- Se with Turbine and Motor Drive 
Economy pumps for gen- 4 Write for Bulletins 

eral service include: single 
stage high head double 
suction; multi-stage with 


BeBe ee eee 


process and fire protection serv- 
ices. Wheeler-Economy also 
invites your special problems 
horizontal or vertical split requiring custom design. (Bulle- 
case; pumps for sump, tins mailed on request.) 


WHEELER 


0. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 


Steam Condensers Centrif |, Axial 
“—n uga xial and Mixed Flow Pumps * Steam Jet Eject Vv 


Se eee eee 
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THE CONSULTING ENGINEER REPORTED: 


“The Joy WN-112 is the 
quietest, best compressor 
In our experience” 


This was the report of a group of consulting 
engineers who, working with the plant engineer, 
specify plant equipment for some of the country’s 
most important air compressor installations. 

That’s all the engineers said, but they know 
Joy compressors are the “quietest and the best” 
because of these features: 


@ Honed, REPLACEABLE crosshead and cyl- 
inder liners. 


@ Exclusive “Dual Cushion” Valves—large area, 
low lift. 


@ Factory assembly and testing to insure perma- 
nent alignment. 


@ One-piece, box-type, tinned crossheads. 

@ Full force-feed lubrication. 

@ Precision crankpin and crosshead pin bearings. 
The Joy WN-112 is a heavy-duty, two-stage, 

double-acting, package-type compressor with 

displacement capacities from 368 to 974 CFM. 


Other single-stage, two-stage, and multi-stage 
Joy stationary air and gas compressors are avail- 
able in capacities from 2 to 3896 CFM. and 
pressures from 30 to 600 psi. Write today for 
descriptive literature @ Joy Manufacturing Com- 
pany, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Company (Canada) Limited, 
Galt, Ontario. 


SPECIALISTS IN THE COMPRESSION 
AND MOVEMENT OF AIR AND GASES 


SINCE 1885 
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HARD WATER IS 


Maybe birds and flowers like hard water — but we doubt 
it. Most people don’t. Especially those who use large 
quantities of water, as needed for boilers, processing, 
water heaters and other services, where ordinary water 
just won’t do. 


And that’s where Elgin-Refinite comes in. Water 
softening and conditioning is our business. We have 
been at it for nearly a half century during which we 
have come up with some of the most important develop- 
ments in the field. 


For example, our water softener of ‘‘Double-Check”’ 
design makes possible a deeper zeolite bed which in- 
creases soft water output as much as 44% —yet it costs 
so little more. The ingenious “double-check” arrange- 
ment also prevents costly loss of zeolite (this arrange- 


EXCHANGERS DEALKALIZERS FILTERS 
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DEGASITORS 


FOR THE BIRDS 


ment can be easily installed in your present water 
softener). 


High capacity Elgin zeolites give 3 to 10 times more 
capacity of soft water output per regeneration. And 
then there is the outstanding Elgin Ultramatic Water 
Softener—today’s finest fully automatic water softening 
equipment. Its automatic control mechanism is readily 
adaptable to any existing water softener. 


Yes, if you require soft water in large or smali quan- 
tities, or any of the water conditioning equipment 
shown below, let us put the nearest Elgin-Refinite man 
in touch with you. 

Elgin-Refinite * Division of Elgin Softener Corporation 
130 N. Grove Ave., Elgin, Illinois 
Representatives in Principal Cities e In Canada: G. F. Sterne & Sons, Brantford 


Conditioning 


DEAERATING HEATERS LIME-COASULATION 
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permits hydraulic 
dual grate drive 
for maximum dependability 


ALL Continuous Ash Discharge Perfect Spread Stokers 
can be driven by a single power unit. The fluid power 
pump feeds cylinders “B” on both sides of the grate. 
This hydraulic system makes it easy to interconnect two 
stokers and provide for dual drive . . . assurance of un- 
interrupted service in an emergency as one pump will 
drive both grates by opening or closing valves “A” 
(See diagram). 

In addition, the AE hydraulic drive assures smooth 
operation, requires less power and maintenance, and 
gives an infinite choice of speeds from zero to maximum. 
Automatic overload protection built in. Complicated 
and aisle-blocking reduction gears are eliminated. The 
pumping unit can be located next to the stoker or at any 
convenient place in boiler room or basement. 

Write for full information about the AE Perfect 
Spread . . . the stoker that provides true, continuous 
feeding of 50 to 7500 Ibs. of coal per hour per feeder 
and never clogs, not even on wet coal. 
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ENGINEERING 


COMPANY 
2400. ARAMINGO AVE., PHILADELPHIA 25, PA. 


~ 
iN CANADA: AFFILIATED ENGINEERING CORPORATIONS, 
LTD., MONTREAL’ 2, CANADA 


AES ‘Prodycts are: Taylor and Perfect Spread Stokers, 


rine Deck Auxiliaries, Hele-Shaw and Hydramite Fluid 
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In Plants From Coast-to-Coast 
SPECIFY ERNST WATER COLUMNS e LIQUID LEVEL GAGES e Bronze, Forged Steel, Stainless Steel, All Iron and other 
specialties e For all Pressures and Temperatures @ For Boilers, Tanks, Heaters, Refinery Service, etc. 


INCLINED FOR 
BETTER 
VISIBILITY 


NO GAGE GLASS 
PACKING NUTS 


Water Level 
Visible 
from below 


Fig. 83 


No. 5 high and low alarm 
column wth vertical gages 
and DCP weighted type 
try cocks, 


Alliron gages for pres- 
Standard vertical bronze sure up to 250 lbs., 250-450-650 LBS. W.S.P. No wrenches or tools 


heavier construction required. A turn of 
ag eer up to 350 Ibs. High and Low Alarm Column Equipped the hand wheel com- 


Fig. 8SS—Same fittings with SplitGland Type Adjustable . | Presses the packing. 
made in stainless steel. Inclined Water Gage 


Insure Safety with ERNST INSERTS | 
Mica-protected Flat Glass and 


Fig. 45 


Ernsthru Vision | 
Mica-Protected ly Ernst Leakless Try Cocks 
Single Insert Sutety Bronze, with Iron 


Fig. 10 Weight Double Chain 


Plain Sight Pull 
Illuminator 
= Fig. 01 Spring Type 


Fig. AS-250 


Bronze, with Wheel | 


SIGHT FLOW INDICATORS 


=) “See what's going on”... inside 


: 7 
Fig. 44 EXT Fig. 34 EX WHITE; 
. Water Fig. 31 Fig. E-57 
Insert units can be combined shows ‘ Fig. E-811 


to make any desirable length BLACK Ernst Plastic Guard, Fig. 17-28 Flapper Type Double Window 
for tanks, etc. Replaceable Plates Glass Cyl. Type Single Window Type 


GAGE GLASSES — Tubular and Flat Tye High Pressure Composition RUBBER GASKETS 


Manufactured in all sizes to fit your water gages 


B—Inside 
CLEAR AND RED-LINE = 
FLAIND CLEAR MAGNIFYING TYPE Diameter 


Tubular Glasses Made in Lengths up to 144” Long ~*~. 
And Outside Diameters %”, ¥2", 98, 94", 70, 1", 14", 12". Fig. 21—Lip Mold 292-standard 


STATE YOUR REQUIREMENTS . C—Thickness Rubber Gasket Rubber Gasket 


‘ERNST WATER COLUMN & GAGE | 


Gentlemen: LIVINGSTON 6-1400 
Please send me NAME 


CATALOG 5 0) COMPANY 
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Geller because ... The entire valve, from hand- 


wheel to seat rings, is ruggedly constructed to with- 
stand rough and frequent usage. Body, bonnet, and 
yoke are sturdy castings with large radius fillets. Di- 
mensions and drilling of end flanges are in agreement 
with American Cast Iron Flange Standards. Stiffening 
ribs connect end flanges with the body neck to main- 
tain a rigid connection with piping. 


A wide range of Walworth Iron Body Wedge Gate 
Valves is available—through your Walworth Dis- 
tributor—from which you can choose the right type 
to meet your most exacting conditions. Saddle-type 
valves as small as 44-inch; low pressure valves for 
water and gas pipelines up to 36 inches. 

Whenever you need valves and fittings, choose 
from complete lines—in a variety of metals —manu- 
factured by Walworth. For more information, see 
your Walworth Distributor or write: Walworth 
Company, General Offices, 60 East 42nd Street, 
New York 17, N. Y. 


[TRON BODY WEDGE GATE VALVES 


Walworth No. 726F OS&Y (Outside Screw 
and Yoke) Iron Body Wedge Gate Valve. 
OS&Y valves are recommended for services 
where it is desirable that the line fluid does 
not come in contact with the stem threads. 
Note the swing-type gland-eye-bolts for easy 
repacking. Sizes 2 to 30 inches. 


WALWORTH 


Manufacturers since 1842 


valves .. . pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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at 160 gpm for 2050 psig boilers... by Demineralization 


Just a few years ago, producing large quan- 
tities of water of a purity of 0.01 ppm was 
quite a chore. A tedious, drawn out mul- 
tiple distillation technique was required. 
Engineers “dreamed” of producing this 
water at large flow rates for high pressure 
boilers and power plants by an easier 


and more economical method. 


Today, at the Pennsylvania Electric Com- 
pany, Shawville Station, this has become 
a reality. Makeup for 2050 psig boilers 
is produced at a rate of up to 160 gpm 
and with a purity of 10,000,000 Ohm-cm 
(0.01 ppm) and less than 0.02 ppm silica 
by a fully automatic Graver Mixed-Bed 
Demineralizer with in-built dependability. 


Write for new Demineralizing Bulletin. 
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GRAVER WATER CONDITIONING CO. 


A Division of Graver Tank & Mfg. Co., Inc. 


216 West 14th Street, New York 11, N.Y. 
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ROLLING 
RING 


EXCEEDS RATED CAPACITY 327! 


Crushes Up to 80 Carloads (50 Ton Cars) per 7 Hour Day... 
Reduces Feed Size 8” x 1%” Washed Coal to 1%” x 0 


This American AC-7-B Crusher was installed with a guaranteed 
capacity of 440 tons per hour. It has been operating at tonnages 
up to 584 tons per hour—and maximum output has never been 


reached, according to the mine's Director of Preparation. 


THE REQUIREMENTS WERE: 


High capacity crushing. 
Flexibility in the sizing of the crushed product. 


© Consistent sizing for any size feed up to 8” 
© 


Minimum of fines. 


Find out how your plant can maintain high produc- 
tion plus full sizing flexibility at low operating costs. 
Write for American AC Coal Crusher Bulletin. 


THE RESULTS: 


CAPACITY—Reducing 8”x1 4," to 1 the American Crusher 
produced 584 TPH, a 32% increase over guaranteed capacity. 


FLEXIBILITY OF SIZING—Whenever a 1” or 11” product is de- 
sired, the sizing can be adjusted externally by means of the Adjust- 
able Drop Cage. Further, the AC-7-B can be adjusted in less than 
two minutes to produce a 4”x0 product. This flexibility in sizing 
helps meet the changing market demands of this mine's contracts. 


MINIMUM OF FINES—The crushed product, regardless of size 
being made, contained less fines than the requirements of the 
mine contracts. 


... and for low-cost 
coal sample crushing 


The American Sample Crusher, 
with 


the new Adjustable 


Sampling Hopper; gives you 
5% —10% —15% or 20% 


of a ple — in one 


operation. 


PULVERIZER COMPANY 


Originators and Manufacturers of Ring Crushers and | 


1349 MACKLIND AVE. * SAINT LOUIS 10, MO. 
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LOW MAINTENANCE COSTS. Two years after 
these two Worthington dual-fuel Diesels 
were installed in Creston, Iowa, cylinder 
liner wear was found to be less than .005”. 
Original piston rings were not replaced until 
after 22,000 hours of operation. 


PNEUMATIC CYLINDER 
SPRING LOADED — ENGINE 
MOUNTED ARRANGED TO ENGAGE 


| GAS AND Olt CONTROL LINKAGE 
WHEN GAS FAILS. 


GAS CONTROL 


WORTHINGTON’S NEW “AUTOMATIC FUEL 
SWITCHER” used on Worthington dual-fuel 
engines eliminates shutdowns due to fuel gas 
interruptions or failures. When gas pressure 
drops below normal, or fails completely, the 
Automatic Fuel Switcher instantly and automat- 
ically changes the engine over to 100% fuel oil. 


The fuel switcher closes the gas metering valves 
instantly and simultaneously shifts linkages that 
place the fuel pumps under control of the gov- 
ernor at the required setting for the load at that 
moment. There is no hunting of the governor 
when the engine goes over to 100% fuel oil. 


Economical, 


lowa Southern meets 
new power demand with 
Worthington dual-fuel Diesels 


The Iowa Southern Utilities Company, with headquarters at Center- 
ville, serves an area of more than 1000 square miles. 

In 1949, Iowa Southern installed two Worthington dual-fuel Diesel 
engines in their Creston plant to make use of “dump” gas in the warm 
weather months and peaking in the cold weather months. Voltage and 
power factor corrections are valuable by-products the year around. By 
1952, however, population increases boosted power demand to the 
point where the Worthingtons ran 80 percent of the time during the year, 
producing more than 15,200,000 kw hours that year. 

This pair of Diesels, with a full-load capacity of 2320 kw, take up 
less space than their predecessors, two steam engines rated at only 
550 kw. Replacing the old steam equipment also paid off in substantial 
fuel savings — the dual-fuel Diesels run on low-cost natural gas during 
much of the off-season. 

Savings like these are a big factor in the trend toward using depend- 
able Worthington dual-fuel Diesels for handling base or peaking loads. 
Write for facts to your nearest Worthington district office or Worthing- 
ton Corporation, Engine Division, Section E.4.14, Buffalo, N. Y. £4.14 


WORTHINGTON 
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Continuous Power — Diesels, Dual-Fuel and Spark-Ignition Engines, from 200 to 5,000 bhp. 
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about BROWN BOVERI 


Boveri Turbo-generators . . 

Splns, of course, world-famous Brown Boveri quality. 

The verdict, on the basis of facts, is—Brown Boveri is 
“buy”. That's why astute cost- and quality-conscious industrials, utilities 


cooperatives specify Brown Boveri. It will pay you to get more details 
_ about these Turbo-generators. 


BROWN BOVERI CORPORATION 


STREET © NEW YORK 6, N. 


Ga. * Birmingham, Mass. Chicago, Ill. * Cleveland, 
Colo. Detroit, Mich. gh Point, Fla. * Kansas City, Mo. 
Radaville, Tenn. Lewiston, Me. Les Angel * Minneapolis, Minn. * New Orleans, La. 
New York, NY. © - Portland, Ore. © San Francisco, Col. © Seattle, Wash... ° Tucson, Ariz. 
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Badger 


Picture a pipe line not only “hot” but also under high pres- 
sure. At any point where the pipe line changes direction 
abruptly, two distinct problems are involved: the usual 
thermal expansion but equally important, the terrific thrust 
created by the line pressure. Some means must be provided 
for ‘holding’ the pipe which in most installations can be 
securely anchored to a supporting structure. There are cases 
however, when this is not possible. 

How can such a problem be handled? 

This “Balanced” joint was designed for just such unusual 
problems. The unit consists of two joints tied together with 
four heavy rods. One end of the unit which is anchored at 
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Typifying 
Joint Engineering 
at its Best 


the center is blanked off. The rods balance the internal 
pressure. Thus, the only force exerted on the intermediate 
anchor is the force required to open and close the joints. 

During the past few years we have engineered a number 
of these “Balanced” joints. The joint illustrated above was 
designed for use on a turbine, where it was necessary to 
reduce the stresses on the turbine casing. In another typical 
case (see sketch) “Balanced” joints were used to relieve the 
stresses on a bridge carrying a high pressure gas main. 
The anchor force was reduced from 245,000 pounds to 
14,000 pounds. 

This same engineering skill and flexibility in thinking is 
back of the other special joints as well as standard packless, 
corrugated joints with which the name Badger has for so 
long been associated. These are the joints you can trust to 
serve you well. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET »- CAMBRIDGE 41, MASS. 
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If it’s... 
M‘ALEAR equipped 


it’s under SAFE control 


@ There’s one thing you can be sure of in 
McAlear Controls and that’s dependability . . . 
for infinite care and engineering exactness guard 
every step of McAlear manufacturing. And 
before a McAlear control is shipped for sale or 
use it is job tested for performance. That’s why 
we say—“‘If it’s McAlear Equipped it’s under saFE 


control.’ Write for descriptive literature today. 


wt 


MANUFACTURING 
1901-1919 South Western Avenue 
Chicago 8, Illinois 


tank thermostat 
valve 


with 7 
important advantages.. 


* LONG LIFE HARDENED METAL BALL INNER VALVE 
* TROUBLE-FREE ONE-PIECE METAL BELLOWS 

* BUILT-IN OVERHEAT PROTECTION 

* QUICK, UNIFORM THROTTLING ACTION 

* POSITIVE, TIGHT CLOSING 

+ WIDE SELECTION OF TEMPERATURE RANGES 

* GENEROUS 50° ADJUSTMENT RANGE 


For dependable, low-cost temperature control, select this NEW 
Klipfel Thermostatic Valve . . . perfected to give the service 
you want with accuracy, dependability and minimum 
maintenance. Write for complete details or request litera- 
ture from your supply house or Klipfel Distributor, listed 

in the classified telephone directory. 


2 MORE MONEY-SAVING 
KLIPFEL CONTROLS 
No. 1549 — Pilot-operated 
Temperature Regulating 
Valve . . . sensitive, posi- 


tive control for high 
pressure, larger sizes. 


No. 1649 — Combination 
Temperature and Pressure 
Control . . . single main 
valve with temperature 

and pressure control 

saves cost and labor! 


Trouble-Free 
Heart of the Valve 


Rotating ball seats 
perfectly . . . is self- 
cleaning . . . gives 
streamlined flow! 


VALVES, INC. 


1071 LINCOLN AVE. 
HAMILTON, OHIO 
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Ni-Resist Inserts mean 
Longer Life for Nordberg Engines 


THE TOP RING AREA of a gas or Diesel engine is 
exposed to the most heat, receives least lubrication, and 
faces attack from abrasive dust and dirt. It is here that 
wear tends to be excessive in engines equipped with 
aluminum pistons. The result is higher oil consumption 
as well as lost power due to “blow-by.” 


A sure solution to these troubles are engines equipped 
with aluminum alloy pistons that have NI-RESIST® ring 
bands. The high expansion properties of Ni-Resist prevent 
warping and failure of the joint between the two metals. 


Records of engines so equipped show greatly improved 
piston life and increased power per cylinder, because the 
Ni-Resist bands combine outstanding resistance to heat, 
corrosion, metal-to-metal wear and galling. 


Section of Ni-Resist ring carrier band made 


A view of 40 of the 80 gas- 
burning radial engines used to 
produce electricity for the 
Chalmette, Louisiana reduc- 
tion plant of Kaiser Aluminum 
and Chemical Corp. These en- 
gines, built by Nordberg Mfg. 
Co., Milwaukee, Wisc. have 
crankshafts of high strength 
nickel alloy cast iron, and alum- 
inum alloy pistons with Ni- 
Resist ring carrier bands. 


No other cast metal provides such a useful combina- 
tion of engineering properties. 


In fact, the trend to increase engine output by using 
chemically treated fuels and higher operating tempera- 
tures, make Ni-Resist a material of importance to all 
engine owners. 


Other Ni-Resist engine applications include exhaust 
valve guides, cylinder liners, exhaust manifolds, con- 
nector rings, exhaust seat rings and ball joints, water 
pump impellers and bodies. Insist on Ni-Resist in original 
equipment or replacement parts. 


Several types of Ni-Resist are available to meet a 
variety of industrial demands. Get full information .. . 
mail the coupon now. 


The International Nickel Company 
67 Wall Street, New York 5, N. Y. 


Please send me booklets entitled “Engineering Prop- 
erties and Applications of Ni-Resist’” and “Buyers’ Guide 
for Ni-Resist Castings.” 


Company 


Address 


| 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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an integral part of aluminum alloy piston. 


67 WALL STREET 
NEW YORK 5, N. Y. 
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“To keep your plant 
safe and clean 
use BLACKMER Hand Pumps’’ 


Check these valuable features! 


Easy rotary pumping action. 
Famous ‘‘Self-Adjusting for Wear’’ 
Design. 

Surplus liquid return eliminates 
spillage and waste. 
Positive displacement 

for positive control. 

Wide range of “plant 
engineered’’ accessories. 
Available in capacities 
from 7 to 28 gallons per 
minute, 


call your local representative or write the factory for information 


Industrial, Hand and Truck Pumps, Strainers, Pressure Control Valves 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICH. 
DIVISION SALES OFFICES — NEW YORK * ATLANTA * CHICAGO 
GRAND RAPIDS * DALLAS * WASHINGTON © SAN FRANCISCO 
See Yellow pages for your local sales representative 


STAGE MERCOID® 


CONTROL PRESSURE 
OPERATION wan lace, 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30° VAC. TO 300-2500 PSI. 


WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 


Mercoid DA-400 Series 
Pressure Controls are dual 
purpose controls, incorporat- 
ing a single pressure element 
operating two separate, inde- 
pendently adjustable Mercoid 
magnetic switches.The switches 
may be used for multiple cir- 
cuit control for various opera- 
tions as the control responds 
to pressure changes. 


AVAILABLE FOR FOLLOWING OPERATIONS: 


SPECIFICATION No. 4122. One circuit opens on increase of pressure—second circuit 
opens on further increase of pressure. 

SPECIFICATION No. 4129. One circuit closes on increase of pressure—second circuit 
closes on further increase of pressure. 

SPECIFICATION No. 4132. Both circuits open at intermediate pressure. One circuit 
closes on increase of pressure above neutral zone—second circuit closes on decrease in 
pressure below neutral zone. 

SPECIFICATION No. 4123. Both circuits close at intermediate pressure. One circuit 
opens on increase of pressure above neutral zone—second circuit opens on decrease in 
pressure below neutral zone. 


WRITE FOR BULLETIN NO. 92. 


THE MERCOID CORPORATION 


4201 BELMONT CHICAGO 41, ILLINOIS, USA 


your future 
on what 
you know 


DEARBORN WILL TRAIN YOU AS A SALES ENGINEER. 
If you are 30 or older...with several years’ experience in power 
plant operation...and desire to improve your earnings, we want 
to hear from you. 

Established territories now open in the East and Middle West 
to be filled immediately by men with practical, mechanical back- 

round. We will thoroughly train you for a responsible Sales 
aoe position. Salary plus commission and expenses, plus ‘ 
profit-sharing, group insurance, pension plan, paid vacations 
and sickness benefits. 

If you qualify and are interested, write or phone for a confiden- 
tial interview. 


TRADE MARK 
DEARBORN CHEMICAL COMPANY ° Merchandise Mart Plaza, 
Chicago 54, Ill. Phone: Whitehall 4-3273 
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Bridgeport 70-30 Cupro Nickel (Alloy 531) is giving excellent service in 
sea-water power plants, both afloat and ashore. Its resistance to general 

and impingement corrosion from clean sea water, especially at high velocities, 
offers advantages over other alloys in many applications. Metallurgists 

have developed Alloy 531 by adding 0.40 to 0.70% iron to ordinary 

70-30 Cupro Nickel, thereby increasing its resistance even further. 


Bridgeport Cupro Nickel also retains high strength at elevated 
temperatures, which accounts for its wide use in feedwater heaters. It is 
made to ASTM Specifications Bill-52, Mil-T-15005a (ships). 


To use the advantages of Bridgeport Cupro Nickel, or any of the other 
Bridgeport Condenser Tube Alloys to solve your corrosion problems, call 
your nearest Bridgeport Sales Office. They’ll welcome the opportunity to 
discuss your requirements and also to tell you about 

Bridgeport’s Technical Service. 


COMPANY @ BRIDGEPORT. CONNECTICUT 
larly? Ask dd f 

om penal to Ph Pt east Serving Industry with a Nationwide Network of Conveniently Located Sales Offices and Warehouses. 


ist. The Bulleti tai : 
Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
vetepensnte Ws the cen- In Canada: Noranda Copper ond Brass Limited, Montreal 
denser tube field and use- 

ful design and maintenance 

helps. 
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Industry Must Keep Abreast 
Of Atmospheric Conditions 


If you’d like to know how to check weather over 
your plant . . . day in and day out . . . chances are our 
experience can help you. 


Bendix-Friez offers you all in one package, your 
own weather station for your own exact location. 
(The height of your stack, terrain, etc., make a big 
difference! ) 


Accurate, meteorological Bendix-Friez instruments 
tell you the temperature, humidity, windspeed and 
direction, precisely. 


Seventy-seven years of continuous manufacture 
of precision instruments stands behind your challenge 
to air pollution. 


Offered to you too, is all of Bendix-Friez experience 
with others that could guide you to the solution of 
your air pollution problem. Write today. ‘ 


| 
AEROVANE Indicates and records HYGRO-THERMOGRAPH 
wind speed and direction. Recog- The leader in its field. Noted for 
nized as “best all-purpose wind precise accuracy and long-time 
measuring instrument yet de- dependability. Portable, easy to 


vised.”’ Readily installed and operate. Widely used in labora- 
easily maintained. tories, factories and offices. 


FRIEZ INSTRUMENT 


Division of 


CoRnPORATION 


1461 Taylor Ave., Balto. 4, Md. 


Ne 1} EXPORT SALES 
Bendix International Division 


205 E.42nd St., New York 17,N.Y.U.S.A. 


Write For 


POWER’S 
“Reprint 
Folder” 


Giving summaries and 
prices on Power's famous 


SPECIAL 
REPORTS 


the best condensed 
handbooks in the field 


POWER, 330 West 42 St., 
New York 36, N. Y. 


Gentlemen: Please send me a copy of Power's “Reprint Folder” 


Name 


Address 


City & State 
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Now watch combustion conditions 
every minute of the day 


... with RCA 
Industrial TV 


With RCA’s new water-cooled win- 
dow—you maintain continuous ob- 
servation of flame conditions and ig- 
nition—at the control panel—24 hours 
a day. High-detail picture eliminates 
the need for periodic observation of 
furnace and checking burner operation. 


Water-cooled window can be in- 
stalled at top of furnace to observe 
tangential firing—in side of furnace 
to observe direct firing. High-capacity 
blower and pump unit can serve two 
windows. 


Heute THE ANSWER to continuous, low-maintenance, 
fail-safe observation of furnace conditions. .. high-detail 
RCA Industrial TV (ITV-5A) and the new RCA water- 
cooled window. 


By using a high-efficiency circulating system, RCA 
has reduced lens temperatures at the camera below 
120° F—for stable, dependable camera operation. 


The RCA Industrial TV water-cooled window is a 
reliable tool for use by your operators for continuous 
remote observation of combustion conditions. RCA 
now offers this new revolutionary equipment as a com- 
plete, engineered package to power plants—plus instal- 
lation and maintenance service. 


FoR INFORMATION on RCA Industrial TV (Type 


ITV-5A), write Radio Corporation of America, Dept. 
1-208, Building 15-1, Camden, New Jersey. 


INDUSTRIAL PRODUCTS 
RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS CAMDEN, J. 


In Caneda: RCA VICTOR Company Limited, Montreal 
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WHERE TO BUY 


Featuring additional products specialties and services for power plants 


HILL PUMP VALVES 


@ The valve with the re- 
newable feature restores 
old pumps to original effi- 
ciency. Constant contact 
maintained over the 
bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign. Efficient, durable, 
economical, accurate. 


Write for Bulletin 


HILL PUMP VALVE Co. 
2728 Elston Ave., Chicago 47, Ill. 


$TOP WATER 


With FORMULA No. 640, a clear liquid which pene- 
trates 1” plus in concrete, brick, stucco, plaster, etc. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 
economical, sure. $3 in 55's. Free sample. See Sweet's. 


HAYNES PRODUCTS CO., OMAHA 3, NEBR. 


A Good Habit 


This Where To Buy Section supplements other ad- 
vertising in this issue with additional announce- 
ments of products and materials of special interest 
and application in the power generation and trans- 
mission field. Make a habit of checking this page 


each issue. 


TO manufacturers of equipment and 
those offering special services to the 
power industry, this section offers an 
inexpensive means of keeping products 
or services regularly before your po- 
tential customers — the readers of 
POWER. The small spaces available 
here provide opportunity for you to be 
represented in every issue at low cost. 
Can we serve you? 


POWER 
Classified Advertising 


PROFESSIONAL SERVICES 


BLACK & VEATCH 


Consulting Engineers 
Electricity —W ater—Sewage—Industry 
Reports, Design, Supervision of Construction, 


Investigations, Valuation and Rates 


4706 Broadway Kansas City 12, Missouri 


LUTZ AND MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


J. E. SIRRINE COMPANY 
Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Cleveland Ohio 
1404 E. 9th St. 


Kansas City, Mo. 
P. O. Box 7088 


FRED L. PEARSON 
and ASSOCIATES 


Consulting Engineers 


1231-38 Majestic Bldg. Detroit 26, Mich. 
Woodward 5-0188 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Power Plants 
Steam — Diesel — Hydro 
Design — Construction Test — Valuation 
Hershey Building Muscatine, Ia. 


GILBERT ASSOCIATES, INC. 


Engineers + Consultants +. Constructors 
Reading, Pa. 

Engineering and Design ¢ Construction Supervision 
Industrial « Sanitary e Chemical Laboratory Services 
Business and Economic Research 
Industrial Relations « Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


SYSKA & HENNESSY, INC. 


Engineers 


Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations Reports — Design 
Procurement Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


SANDERSON & PORTER 


Engineers and Constructors 


New York @ Chicago @ San Francisco 


WATER SERVICE LABORATORIES, 
INC. 
Specializing Since 1927 


Water Treatment for corrosion control in buildings, 
boilers and air conditioning systems. 


New York—Philadelphia—Washington, D. C. 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 
Utility — Industrial Chemical 


1200 N. Broad St 


Philadelphia 21, Pa. 


SARGENT & LUNDY 


Engineers 
40 South Dearborn St. Chicago, Illinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-A ppraisals 
80 Broad Street, New York 4 


PETER F. LOFTUS 
CORPORATION 


Engineering and Architectural 
Consultants and Designers 
First National Bank Bldg. 
Pittsburgh 22, Pennsylvania 
Cable Address—‘‘LOFTUS Pittsburgh’’ 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 
David Moffat Myers, Consultant 


Mechanical — Electrical -— Civil 
Surveys Reports Design 


101 Park Avenue New York 17, N. Y. 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 
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READING AND 


perciraens and their staffs in industry 

have bought over 3 million copies of 
these Power special sections. Each one 
is the work of a Power editor who spent 
many months in research — in writing and 
diagramming the material. The result is 
a series of compact handbooks, organized 
to be of greatest usefulness to the man 
who wants to know more about his job— 
or about the job he hopes to move up to. 


1. INDUSTRIAL POWER CLUTCHES 

Every power and industrial engineer should 
understand their use. This special section de- 
scribes applications, construction, operations, 
and characteristics of manually and automati- 
cally applied power takeoffs, lineshaft clutches 
and clutch couplings, including magnetic and 
hydraulic drives. Per copy, 30¢. 100 or more, 
25¢ each. 


2. MODERN DIESEL ENGINES 

Fifty Years of Progress. 
How Diesel Engines Work — Diesel Engine Con- 
struction — Getting Air In and Exhaust Out — 
Lubricating the Diesel — Typical Modern Dies- 
els—Putting Diesels to Work. Per copy 60¢. 
100 or more, 50¢. each. 


3. REFRACTORIES 

A —_— handbook on refractory materials 
and shapes. What Refractories Do — Properties 
of Refractories—How Refractories Behave — 
How to Lay Brickwork — Refractory Applica- 
tions. Per copy 30¢. 100 or more, 25¢ each. 


4. COMBUSTION CONTROL 

A complete picture of the job a control system 

must do and how it goes about it. Detailed 

descriptions of complete control systems and 

devices used in them, including systems devel- 

— by leading manufacturers. Per copy 60¢. 
or more, 50¢ each. 


5. AIR CONDITIONING 

What You Need to Know About Air Properties 
—The Necessary Tools—Heating and Cooling-— 

Moisture Control—Air Distribution—Refrigera- 

tion—How to Fit Equipment to the Job. Per 

copy 60¢. 100 or more, 50¢ each. 


6. FUELS AND FIRING 

The reaction by which fuel and oxygen com- 
bine and give off heat is the most important 
single process in our universe. In 48 practical 
pages, this section tells how fuels burn, gives 
acts about commercial fuels, describes firing 
equipment, shows how to select fuels wisely 
for new plants and old, and outlines short-cut 
methods for checking efficiency. Per copy $1.00. 
100 or more, 80¢ each. 


7. STEAM TURBINES 

More steam turbine capacity is installed in 
both central stations and industrial plants than 
of all other prime movers combined. This 48- 
page special section covers fundamental prin- 
ciples, construction details, types and applica- 
tions, governing, lubrication, operation and 
maintenance, and methods of estimating per- 
formance. Per copy, $1.00. 100 or more, 80¢ each. 


8. FUNDAMENTALS OF FEEDWATER 
TREATMENT 
Objectives of Feedwater Treatment—Clarifica- 
tion of Water — The Softening Process — Cold 
Lime-soda — Hot-process Softening — Softening 
by Ion-exchange Processes — Methods of Re- 
moving Dissolved Silica—Internal Treatment— 
Deaeration and Evaporation — Fundamental 
Water Chemistry — Everyday Control Tests — 
Meaning of Water Analysis. Per copy 60¢. 100 
or more, 50¢ each. 
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(OR YOUR STAFF 
MEMBERS) 


SING these famous 


special sections from 


Power 


Here is the most practical 
information on the power 
field — available to you in 
its most useful form, 
and at remarkably 
little cost. 


QUANTITIES 
ARE LIMITED 
ORDER 
TODAY 


eceNWATER 


©cQuPON BELOW 


POWER @ 330 West 42nd St., New York 36, N. Y. 9-54 


Please send me the POWER Special Sections checked below. I 
enclose $ 


0 L Industrial Power Clutches 
(] 2. Modern Diesel Engines 


USE THE 


—— copies 5. Air Conditioning ___ copies 
6. Fuels and Firing copies 
Fifty Years of Progress ___ copies () 7. Steam Turbines __ copies 
(C 3. Refractories copies OD 8. Fundamentals of 

(J 4. Combustion Control ____ copies Feedwater Treatment 
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UNDISPLAYED RATE 
$1.50 a line. Minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
(See { on Box Numbers.) 
POSITION WANTED undisplayed rate is one- 
half of above rate, payable in advance. 


PROPOSALS, $1.50 cents a line an insertion. 


INFORMATION 
BOX np 4 count one additional line in 


undisplayed 

DISCOUNT OF 10% if full payment is made 
in advance for four consecutive es of 
undisplayed ads (not including pongene 
EQUIPMENT WANTED or FOR SAL Tate 
ments acceptable only in Displayed Style. 


DISPLAYED RATE 


The advertising rate is $16.25 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. PR. 


NEW ADVERTISEMENTS, N. Y. Office, 330 W. 42nd St., N. Y., for the October issue closing September 16th. 


CHEMICAL ENGINEER 
WANTED 


The Tennessee Valley Authority needs an 
experienced boiler feed-water control 
engineer for high-pressure, high-tempera 


AGENTS WANTED 


to sell Shear-Klean Grates. For over 40 years 
thing has Hed them. Used by thousands 
of Manufacturing Plants and Institutions. Good 
commission or discount. Write: 
SHEAR-KLEAN GRATE DIVISION 
18 East Erie St., Chicago 11, Illinois 


ture steam plants in its Division of Power 
Operations located at Chattanooga, Ten- 
nessee. This is a staff engineering posi- 
tion. Salary range, $4735-$6575, depend- 
ing upon training and experience. Ap- 
plicants must have a college degree in 
Chemical Engineering or equivalent. Re- 
tirement benefits, annual and sick leave, 
40-hour week. 


Write to the 
TENNESSEE VALLEY AUTHORITY 


Division of Personnel 
Knoxville or Chattanooga, Tenn. 


REPLIES (Boz No.): 

Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


A REAL OPPORTUNITY 


FOR SALES-MINDED MECHANICAL and 
COMBUSTION ENGINEERS calling on manufac- 
turers who have boiler plants. Excellent addi- 
tional line or opportunity to be in your own profit- 
making business with our assistance and cooperation. 
We manufacture FYR-FEEDER Industrial Stokers, 
Conveyors and Grates, and design boiler furnaces 
for the efficient burning of hogged waste wood and 

(wet or dry), planer chips, sawdust and/or 


coal. 
With FYR-FEEDER firing, 


supplementary fuel 
purchases, such as co 


al, gas and oil, are greatly 
reduced or eliminated. FYR-FEEDER users make 
more steam and report big SAVINGS in labor, 
fuel inereased production. 

FYR-FEEDERS are sold on Standard Terms but 
ean also be secured on our PAY-OUT-OF-SAVINGS 
Purchase Plan. For prompt reply . . . WRITE 


FYR-FEEDER ENGINEERS 
18 East Erie St., Chicago 11, Illinois 
Div.-American Coal Burner & Wood Stoker Corp. 


WE NEED These Men; Power Plant Mainten- 

ance Supervisor and Shift Operating Super- 
visor modern pulverized coal fired, high pressure 
Steam Generating Station. Excellent working 
conditions and employee benefits. Medium sized 
company, with good financial rating. Location— 
Southern Indiana. Write, giving complete in- 
formation on educational and experience back- 
ereued. plus salary. requirements. All replies will 
be held confidential. P-3353, Power. 


ELECTRICAL 
ENGINEER 


The Engineering and Construction Department of 
an integrated petroleum company is looking for 
a graduate E.E. to supervise section engaged in 
the application of electric power, specification and 
seleetion of equipment, negotiation and supervision 
of utility contracts, plant and system improve- 
menis, inspection and testing, and special studies 
ef electrical materials equipment and maintenance. 


Must have responsible experience in Industrial 
application of electric power, Control and dis- 
tribution systems and the design, specification, 
construction, installation, operation and testing 
of electrical equipment. Starting salary $11,600 


Send resume in confidence to H. M. OVERLEY, 
P. O. Box 7258, Philadelphia 1, Pa. = 


ENGINEER 


Large manufacturer of compressed gases re- 
quires an engineer of Spanish descent for multi 
plant operation in South America. Prefer young 
man, 25-30 years of age with chemical or 
mechanical engineering degree. Must have 
operating and engineering experience. Person 
selected for this job will report to Foreign 
Plants District Superintendent and travel to 
several South American countries on supervi- 
sion of gas plants. He will be required to live 
in Cuba. Starting salary $5,000.00 annually. 
Please submit complete details in first letter 
regarding personal and business history, also 
recent hot, if ilabl 


ADDRESS: PERSONNEL DEPARTMENT 


THE LIQUID CARBONIC CORP. 
3100 S. Kedzie Ave., Chicago 23, Ill. 


MECHANICAL PLANT Betterment 
Required by operating division of service or- 
ganization, College graduate preferred, having 
five to ten years experience in operation and bet- 
terment of steam plants operated by public util- 
ities. Location New York—some travel; Spanish 
desirable, but not necessary. Reply by letter giving 
age, education, experience, personal data, and 
minimum salary acceptable. P-3392, Power. 


ASST. LOAD Dispatchers—Experienced men for 

modern power generating and distribution sys- 
tem. Starting salary $371 with increases to $452. 
Apply to Personnel Department, City Hall, Pasa- 
dena, Calif. 


SELLING OPPORTUNITY OFFERED 


NATIONAL SALES Distributor, a Professional 

Engineer has a new furnace for burning soft 
coal, no smoke, fly ash or clinkers, 80% combined 
efficiency. Available to strong sales organization 
in the heating and industrial power field. Fully 
patented, performance and sales tested. RW-3457, 
Power. 


SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service established 1927 is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


POSITIONS WANTED 


CHIEF ENGINEER with broad experience in 
administration and operation of industrial and 

utility steam power plants, any fuel. Tests, 

studies, planning, some design and project work. 
E. Degree, age 45. PW-3637, Power. 


ENGINEER, M.E. Degree, desires position as 

Sales Engineer with Nuclear Equipment firm. 
20 years experience in heating, refrigeration, ven- 
tilation, air conditioning, power plant, electric 
power, heat treating, chemicals, controls. PW- 
3735, Power. 


BOILER ROOM OPERATORS 


With experience and familiar with Bailey Com- 
bustion control for modern high pressure Steam elec- 
tric generating plant in Pasadena, California. Start- 
ing salary $336.00 with Periodic increases to 
$409.00. Good Promotional opportunities. Apply now 
for Immediate vacancies. 
Personnel Department, Room 200, City Hall 
Pasadena, California 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker’s 100-Question, 190- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 


OVER 2000 
SALES AGENTS! 


The new, 1954 edition of POWER’s 
“Directory of Manufacturer's 
Agents Serving the Power Field” 
lists over 2,000 sales agencies, in 
every state and in virtually every 
country. Limited edition. Price $10. 


POWER 
330 W. 42nd St., New York 36 
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SEARCHLIGHT SECTION 


3/7 50-xva. ALLIS- CHALMERS-400: PSIG, 750° F.T.T. 


TURBINE -GENERATOR 
NEW 1948-EXCELLENT CONDITION 


Above view of our Allis-Chalmers 3750 KVA Condensing Turbine Sets, just released, offered here for the first time. Is 
complete with 2-pass Surface Condenser capable condensing 34,500¢ steam per hour, Switchboard with Instruments, 
Exciter direct connected and has had limited service and ready now for immediate delivery. Voltage: 3/60/2300/4160 
Volt. Steam Pressure: Initial 400¢ PSIG, 750° F.T.T. 


OTHER UNITS AVAILABLE: 


1—2000 KW Gen. Elect. Cond.—4402—750° F.T.T.—2300 V. 
1—2000 KW Al.-Chal. Cond.—4002—-750° F.T.T.—2300 V. 

1—1500 KW Gen. Elect. Cond.—4102—750° F.T.T.—2300/4160 V. 
1—2000 KW West., Non-cond.—2502—600° F.T.T.—40 B.P., 2300 V. 
1—1250 KW West., Non-cond.—1502—600° F.T.T.—15¢ B.P., 2300 V. 
1—1250 KW Gen. Elect., Non-cond.—200i—600° F.T.T.—15z B.P., 480 V. 
2— 750 KW West., Non-cond.—1502—600° F.T.T.—15¢ B.P., 2300 V. 


3] 50 -c. £., 400/, 750° F.1.1. TURBINE-GENERATOR 
KVA. 


Above view was made from a recently taken photograph of the 3750-KVA, G.E., Turbine. It is a condensing machine 
complete with 2-pass, 6000 sq. ft. Surface condenser, Switchboard with instruments, D.C. Exciter. Voltage is 3/60/ 
2300-4160-V. 


MACHINE CAN BE INSPECTED IN OPERATION 


We own and offer any Capacity Turbine from 300-KW to 12,500-KW. Complete line of Boilers, also Diesel Engines. 
Send us your specs. 


TELEPHONE CHARLES WEAVER TELEPHONE: 


WIRE OR 4145 PENOBSCOT BUILDING 
WRITE. DETROIT 26, MICHIGAN cat 
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SEARCHLIGHT SECTION 


HEMPHILL Guaranteed EQUIPMENT 


1 1000 GE. 514-600 2300/4150 Syn. 
6 1 1000 Whse. 720 600 2300/4150 Syn. 
1 750 Whee. 720 46275 2300/4150 Syn. 
1 300 1200 230 —-3-unit 2400/41508R 
THE CLOSER YOU LOOK 1 300 GE. 1200 230 2400/41508R \ 
1 200 Whee. 900 250 2300/4150 Syn. 
THE MORE YOU'LL BE SATISFIED 1 150 1200 230 440 8C 
1 150 3UnitG.E. 1200 125/250 2300 Syn. 
WITH THE QUALITY AND ECONOMY OF 1 150 Whee. 600 125 4150 Syn. 
1 123 Cw. 1200 125 2300 S.C. 
1 10 GE. 900 250 2300 Syn. 
3 60 GE. 1200 125 208 Syn. 
2 30 GE. 1200 125 440 SC 


MOTOR GENERATOR SETS 


SYNCHRONOUS MOTORS 


Member of The National Industrial Service Association, Inc. 


DC, 230 VOLT MOTORS Qu. H.P. Make Speed Type Volts 
OIL CIRCUIT BREAKERS Qu HP. Make eed 1 300 El. Mach. 720 TEFC 2200 
Sp Type 
3—600 AMP. G. E. FKR-55-20, 15,000 V. 300 GE 1200 mpc | 3 
2 150 Cc.W 900 WP 1 175 G.E. 720 ATI 2300 
3 P. 100,000 KVA, SOLENOID OPER. 1 125 G.E 1700 RC ra on ‘ 9 
: 75 ow Le WP 1 150 G.E. 720 ATI 2300 
cM 1 150 G.E. 1800 TS 220 
TRANSFORMERS—60 Cycle i 23 Whee. sx | 10 Whee. 
Qu. KVA Make Type Ph Voltages soumr 
1 1000 G.E. Auto 3 4150x2400 UIRREL CAGE MOTORS 
1 500 Kuhl. OIsc 4150x2400 150 G.E. 440 
2 400 Pitts OISC 4800/4150/2400 | 125 GE. 2300 A.C. Welding MG Set 
x240/480 -E. 220 
1 333 G.E. H 1 1200x220 440 75 Ideal 220/440 
300 H 1320x440 220 176 KVA 1200 RPM 1 Phase 220 V. 800 Amps. 
«' 3200x440 220 
1 200 GE. 3 2400240 50 G.E. 440 57 PF motor 1160 440 
5 tts. ODSC 1 240x120/240 440 eel. 
3 50 G.E. 1 4800x120/240 30 G.E. 440 
3 50 A.C, H 1 230x120/240 
1 25 H 1 460x120/240 
SLIP RING MOTORS e THE 
Qu. H.P. Make Speed Type Volts HEMPHILL HEMPHILL ELECTRICAL ENGINEERS 
1 = G.E. 1200 M 2400/4150 
1 00 Whse. 450 cw 550 
1 250 Whee. 60 cw 440 SEAL OF 
2 200 Whse 600 cw 440 
l 200 G.E. 600 MT 440 
1 150 AC. 1800 AY RW 2300 Satisfactory FOR POWER 
1 100 GE. 1800 IM 220 
00 GE. 600 IM 440 PHI LL Co. 
m ge #8 SERVICE HEM & 
3 60 GE 1800 MT 220 


HE S4th STREET, NORTH BERGEN. 
PHONE NEW YORK —LONGACRE 5-3227 | 
PHONE NEW JERSEY —UNION 3.2600 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
Boilers “Export Orders Carefully Executed" Boilers 
TRY US with your INQUIRIES for ALL POWER MACHINERY 
CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 


We Own For Immediate Delivery 


AIR COMPRESSORS 
2—NEW, I. R., 3580 CFM @ 100 PSI 


PURCHASED NEW, SEPT., 1952—NEVER INSTALLED 
OFFERED AT A SUBSTANTIAL SAVINGS 


2—-30 & 8 x 22, I. R., Type PRE-2 Compressors, 5 step control, 
200 RPM, with direct connected G.E. Synchronous Motors 
600 HP, 3/60/4160 unity P. F., G. E. full voltage magnetic con- 
trollers, 10 KW, M. G. Sets for excitation, aftercoolers, and 
automatic condensate traps. 


BOILERS 


12—304 HP Kewanee Firebox Boilers, Model 590, 125 PSI. with 
oil burners & soot blowers, ASME. 


4—150 HP Casey Hedges HRT Boilers, 150 PSL gas fired, ASME. 


HEAT & POWER CO., INC. 


70 PINE STREET HANOVER 2-4890 NEW YORK 5, N. Y. 


NEED AIR? 
CALL 
AMERICAN AIR OF JERSEY 


AIR FOR SALE OR RENT 
SINCE 1902 
GAS @ DIESEL @ STEAM e ELECTRIC 


NEW AND QUALITY REBUILTS 


PORTABLE 
55 CFM Lindsay (GAS) ; 
60 CFM LeRoi—CPT—Worth (GAS) x 
105 CFM Joy—Wort pm € 
160 CFM Worthington (GA 4 
210 CFM Worthington (Gas. & DIESEL) 
270 CFM Sullivan w/Buda Power Unit—Skids 
315 CFM Worthington (GAS & DIESEL) 
500 CFM Worthington (DIESEL) 
600 CFM Worthington (DIESEL) 
STATIONARY 

80 CFM 6 x 5 Worthington HB—I0 HP Elec 

122 CFM 7x 7 Worthington HB—20 HP Elec 

165 CFM 60 PSI PT— 

168 CFM 135 PSI 8&9 CPT—TB 

294 CFM 125 PSI Worth—HB 

211 CEM 9 x 9 Ingersoll—ES-i—40 HP Elec 

364 CFM 20 PSI 12 x 7 Gardner Denver 

368 CFM 100 PSI IR—ERI 

905 CFM 55 PSI 17x13 CPT—T 
1085 CFM 35 PS! 20 x 12 Pennsylvania 
1452 CFM 70 PSI 15/15 x 14 Penn Duplex 


MANY OTHERS TO CHOOSE FROM 


AFTERCOOLERS—AIR RECEIVERS 
VACUUM PUMPS 


354 CFM 14x 5 Penn—i5 HP 

434 CFM 14 x7 Ingersoll 15-20 HP 
720 CFM 18x 7 Worthington 25-30 HP 
1184 CFM 22 x 9 Chicago 40-50 HP 
1633 CFM 24x I! Chicago 60 HP 


COMPRESSOR CORP 
DELL AVE. & ST. 

NORTH BERGEN, NJ 
Telephone UNion 5-4848 
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RE-NU-BILT 

GUARANTEED 

ELECTRIC POWER 
EQUIPMENT 


D. C. MOTORS 


Qu. H.P. Make Tee Volts RPM 
1 2200 G. E. F 600 400/500 
1 2000 Whse. Mill 600 230/460 
1 1200 G. E. MCF 600 750/950 
1 940 Whse. QM 250 140/170 
1 900 Whee. 250 450/ 

1 825 Whse. 250 95/190 
1 600 Al. Ch. 250 400/800 
1 500 Whee. CC-216 600 300/900 
1 500 G. E. MCF 600 '/900 
2 450 1 
1 CB-511.3 


MOTORS—3 Ph. 60 Cy. 


SLIP RING 


2200, 
3. G. E. M-17A _— 440/2200 7 
250 . M 257 
250 G, E, MT-5598 2200 1800 
250 Al. Ch. 550 600 
SQUIRREL CAGE 
2 650 G. E. FT-559BY 3570 
2 50 Whee. CS8-1420 3300/4160 3 
1 300 Whee. cs 440 1170 
1 200 G. E. IK-17 io 
00 G. E. KT-557 440 1800 
50 se. 568 440 
50 Whee. cs 440 
50/75 G. E. Ik 440 900/450 
p 25 Al.Ch. ARW 2200 1750 


. ATI 360 
ATI 2300 3600 
Whee. 2300 120 
735 4G. E. ATI 2200/12000 600 
720 Ts 720 
500 Idea: 8M 2300/4160 18) 
500 Whee. 


Ts 
M-G SETS—3 PH. 60 CY. 


D.C. A. 
Du. K.W. Make RPM Volts Volts 
E. 450 2: 


2000/2400 G. E. 250/300 '300/4600 
2000 G.E. 450 600 2300/4600 
2000 G.E. 500 25cg 660 1 
2000 G. FE. 6514 6600/13200 
1500 G.E, 720 600 6600/13200 
1500 C.W. 514 30/115 4000713000 
1000 G.E. 720 600 2300/4600 
1000 G.E. 900 260 
1000 (3U) G.E. 900 250 2200 
750 Cc. W. 514 30/115 2300 
600 G.E. 720 250 440/2300 


2500 G.E. 25/62.5 
G. /58 


? 

1 3000 G.E. 60/25  2300/2300/4000 
2 E 300/2300 
1 Ai. Ch. 2560 1100072300 


TURBO GENERATORS 
$000 Condensing 425—750 F 


1 1500 Whee. Auto-extraction 190 Ibs.—600° 


2300. 
1 1000 G. E. 175, Iba. 
5/20 Ibs. G.B.P, 480/ 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


A. C. GENERATORS — 60 Sve 
KVA Mfr. Type 


Whse. b.b. 
Kato b.b. New 


4000/2 2300 


Speed 
900 


900 
127/220 1800 


motor 22 


LOW VOLTAGE M-G SET 


Whse. 3636 a 20/55 V DC gen. w/s 
220/440 Vv. 720 RPM 
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D. C. CENERATORS 


Imperial b.b. 
Star b.b. (3) 
b.b. 


Century b.b. 
G. E. series 


ARTHUR 


Ssessssssous 


50 1500 
25 1800 
00 1750 
25 1750 

1200 
25 1150 


300/1200 


3500 
875 


“Certified Rebuilt” Motors and Generators 
HIGHEST QUALITY... REDUCED. PRICES 


A. C. MOTORS — 60 CYCLE 
mfr. Type Volts Speed 


G.E. 
Whse. 

L. A. (2) 
Allis Ch. 
Gen. Elec. 
Cr. Wh. 
Whse. 


n 
F. 


Vhse. 
Gen. Elec. 
Gen. Elec. 
El. Prod. 
Star b.b. 
10,000 other items in Stock. 


— > Send for our complete listings. 


WAG N ER COMPANY 


1435 W. RANDOLPH ST. 
CHICAGO 7, 
TELEPHONE MONROE 6-7409 


ILLINOIS 


SEARCHLIGHT SECTION 
} ‘ eeeve 
| 
WA NER - , 
G 
H.P M 1000 Whse. syn cond E 00 : 
.P. se. . B. Synch. 22 
oo 625 Gen. Elec. ATB 450 600 E. M. Synch, 480 1200 
a 1 1500 ABB 2300 720 600 Gen. Elec. ATB 480 900 550 G. E. Sa. Cage 2200 38600 rae 
a 1 1200 G. E. MT 2300 275 625 El. Machy. Late 240/480 1200 500 G. E. Sa. Cage 4000 1800 Boar at 
xs 2 1000 A.C. Mill 2300 240 485 Allis Ch. 1 bre. 480 400 500 G. E. Slipring 2200/440 450 eee - 
: 1 1000 G.E. MT-452 2200 321 350 El. Machy. 1 phase 480 1200 500 G. E. Synch. 440 900 Se Le 
1 500 G. E. M-574Y 6900 900 312 Gen. Elec. ATB 240/480 600 450 Allis Ch. Synch. 480 400 3 oo ae 
' 1 500 Whse. Cw 550 350 275 G. E. 2cycle ATI 480 750 400 Whse. Sa. Cage 2200 514 Sates 
1 450 G. E. IM 440 720 225 El. Machy, 480 720 400 G. E. Synch. 440 450 are te ete 
1 400 Whse. CW-960A 440 1170 225 Gen. Elec. ATI 240/480 900 400 Ailis Ch. Sa. Cage 2200 /440 1200 ie 
1 400 Whee. CW 440 514 150 Allis Ch. 240/480 1200 350 Whse. Slipring 2200/440 600 
1 400 Whee CW-1218 2200 435 150 Gen. Elec. ATB 2300 900 350 Whse. (2) Slipring 2300 450 ae 
150 Whse. 2300/480 600 350 G.E.TEFC Sa. Cage’ 2200/440 3600 
125 El. Machy. Syn. 240/480 1800 300 G. E. (2) Slipring 2200 /440 720 
125 Gen. Elec. ATB 240/480 900 300 El. Machy Synch. 220/440 366 ae rh 
112 Gen. Elec. ATB 240/480 900 300 Al. Ch. Sa. Cage 2200/440 720 
75 El Machy. 2300 900 300 Whse. Synch. 2200/440 600 
os 56 ATB 240/480 1200 300 Al. Ch. Slipring 2300 514 wee 
25 1 phase 300 G.E Slipring 440 360 
10 3 phase 250 Synch. 220/440 720 
250 Sa. Cage 2200/440 1200 
295 Synch. 220/440 900 
200 Slipring 440 450 
200 Sa. Cage 2200/440 720 
200 Sq. Cage 220/440 3600 
200 Sa. Cage 2200/440 900 
2 . M. yneh. 20/ 2 
sisi MECW 25/2 200 Whse. Sa. Cage 220/440 1800 es 
SYNCHRONOUS 358 Allis. Ch. b.b. 350 1300 200 E. M. Synch. 220/440 514 
1 Cc. W. 501-SL 2 nm. Elec, 0 200 Wagner TEFC 2200 1200 
2 $300 G. E 13800/ 9005 335 200 Gen. Elec. RC 250 175 G. E. (2) Synch. 220/440 720 
2 2 150 Gen. Elec. b.b. CDM 250 1500 175 Whse. Synch. 220/440 360 
2 125 Whse. SK 250 1450 150 Whse. Sa. Cage 220/440 900 
2 105 Century b.b. 1500 amp. 70 1200 150 G. E. TEFC Sq. Cage 2200 
ae 3 3 100 = Allis Ch. E 125 1200 150 Allis Ch, Slipring 2200/440 720 es, : 
1 100 Allis Ch. E182 250 900 150 G. E. Synch. 220/440 450 
ts 1 100 Delco b.b. Mar. 125/250 1200 150 Allis Ch. Slipring 2200/440 720 Fee 
1 75 Cont. b.b. D109X 125 1150 150 G. E. (2) Sa. Cage 2200/440 720 Bese 
1 450 Whee 2200 128.5 75 ¥F. M. b.b. DH 125 1800 150 GE. Slipring 220/440 450 ae 
1 450 Whee 2200 450 75 G.E.b.b. (2) CDM135 125 750 150 Allis Ch. Sa. Cage 2200/440 1200 Ei a 
} 1 400 00 400 75 Whse. SK 250 900 150 Rel. b.b. Sa. Cage 220/440 1800 tes << 
a. 75 Columbia b.b. 120/240 1450 150 Allis Ch. Sa. Cage 440 450 oe 
d 60 Allis Ch. E147 250 900 125 Rel. TEFC Sa. Cage 220/440 1800 5 ae 
= 60 Whse. b.b. (2) SK121 300 1200 125 G. EB. (2) Slipring 220/440 600 Es: 
50 Cr. Wh. b.b. ccD 250 «61800 G. EB Slipring 220/440 450 
50 =©Reliance T 250 1150 125 E. M. Synch. 220/440 1800 
40 Gen. Elec. CD 103 125 Allis Ch. Slipring 220/440 900 
2 40 F. Morseb.b. DH 1 100 G. E. Sa. Cage 220/440 600 eee 
1 40 Gen. Elec. RC 100 Burke b.b. Synch. 220/440 1800 He 
2 25 Whse. SK93 ] 100 G. E. New Slipring 220/440 1200 
1 25 C. W.»b.b. (2) CCD 100 G. E. Slipring 220/440 900 Ey aaa 
: 20 Gen. Elec. RC 75 G. E. TEFC Sq. Cage 220/440 600 "ees 
48 Serui can Ind 
TRANSFORMERS D. C. MOTORS | MOTOR-GENERATOR SETS 
Qu. KVA Make T Ph. Voltages ype Kw input Output Vv 
5000 Whe 330082810 Allis Ch. EW 350 1000 1000 G.E.* 6600 AC 600 DC 
a 1 2500 Whse. OISC 3 26400/13200x46 300 Gen. Elec. MPC 250 500 500 Whse.* 2300-AC 250 DC eat A 
3 2000 G.E. HVDDJ 1 66000/13800 300 Allis Ch. b.b. MCF 600 300/700 300 E.* 440 AC 250 DC 
- 2 1 1500 G. E, HT 3 13200x230 200 G. E. (2) RC59 23) 850 300 Allis Ch. 2200/440 AC 125/250 DC aes < 
3 3 1000 G.E. HVDDJ 1 2400x480 150 Whee. SK-201 23 300/900 250 Allis Ch. 2200/440 AC 350 DC ae tt 
6 1000 Wagner OISC 1 13200x46 100 G. E. dyna. TLO-50 258 1050/4000 200 Whse.* (2) 220/440 AC 55 DC pa ei 
100 Allis Ch. E182 =©600/1200 200 G.E.* 220/440 AC 250 DC 
F. Morse b.b. 200 Gen. Elec.* AC 125 DC 
Whse. 150 Whse. 00/440 AC 275 Dc 
FREQUENCY CHANGER SETS Whee. SK173 23M ©300/1200 Century b.b. 220/440 AC 70 DC 
a Reliance 310T 2 850 100 G. E.* 2200/440 AC 125 DC aut Doge 
J Reliance b.b. 651T 23) 750 100 Allis Ch. 220/440 AC 250 DC ae 
Cr. Wh. b.b. FH 2 1750 100 Delco b.b. 220/440 AC 125/250 DC 
Whse. SK185 2 300/900 80 Star® b.b. 220/440 AC 240 Dc 
Whse. 8K143 238% =©600/1500 60 Gen. Elec.* 220/440 AC 60 DC 
2 Reliance 651T 2 350/1000 60 Whse. (2) 220/440 AC 306 DC Cl area 
« Allis Ch. E-121 2 1750 50 Gen. Elec. 220/440 AC 125 DC Paid 
a Gen. Elec. (2) CD103 1150 50 Cr. Wh. b.b. (3) 220/440 AC 240 DC : Sees 
i Gen. Elec. RC32 5 1200 40 G. E. (2) 220/440 AC 250 DC hel ar 
4 F. Morse b.b. DH 120 1 1750 40 | Elec. 220/440 AC 600 DC ae 
D69 2 400/1600 30 forse b.b 220/440 AC 24 DC 
8B 24 1750 25 125 De’ 
SB 23 1750 25 250 DC 
RNA 2 850 16 125 Dc 
Whse SK150 24 15 40 De 
2 Gen. Elec. CD105 15 250 Dc 
240 V. Div. conn. Exc 2 = 
1 1000 Moore Auto-Ext Cond 175/200 Cc 
ISP. 5/208 G_ Ext. Surt 
SP, 
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SEARCHLIGHT SECTION 


GET FULL VALUE FOR EVERY EQUIPMENT DOLLAR 


SLIP RING MOTORS MOTOR-GENERATOR SETS SQUIRREL CAGE MOTORS 
WIRE 3 phase, 60 evele, 220 of 440 volts 3 Phase, 60 Cycle, 220 or 440 Volts 
WRITE * (2300 volts, or higher) eee ) wens. 1308 a) 275 (*2300 volts or higher) 
H.P. Make Speed | 500 $300 H.P. Make Type 
OR PHONE 2000 *G. EL MT-12 600 $50(3u) oor 95/25 1500 sWestg. 1200 
1500 *G. E. MT-30 240 2300 800 Wests CS-1485 1800 
CAnal 1250 *Westg. cw 600} 3 C /240] 700 *West 1200 
1000 *Westg. cw 250 00 G. E. 2300 500 *Al-Ch. 6316-SW 1800 
6-2900 300 Al-Ch. ANY 200 «GG. 2300 500 E -424 450 
700 *Al-Ch: 200 Westg. 4160 50 40 GE KF-559 3600 
500 *Al-Ch. ANY 0 
00 1-Ch. -breg. -63 
FOR ALL = 150A. 2300 250 *L-Aliis OEX 148 720 
EEDS 300 *G. Mr ait 18001 100 West 300 Fr 600 
INDUSTRIAL N 250 Westg. HF Mach. ones 2 200 *G. E. IK-13B 1800 
For over 43 years CHICAGO ELECTRIC | 200 “Wests. 1200 | 240 200 *Al-Ch. 
has been of service to industry . 200 E. IK-15B 900 | 440 200 Al-Ch. ARWWT 
nishing modern electrical power 200 E. 600 90 440 200 *Westg. 
thoroughly rebui!t and fully guaranteed at] 150 Cr. Wh. -R sak 
substantial savings over new equipment. 150 G. E. MT-549 1800 60 Wests. 2300 200 E. 352 
CHICAGO ELECTRIC’s modern plant} 150 Westg. CW-772C 1200} 2300 2 150 Al-Ch. ieee 
houses one of the nations largest stocks of 600 50 Relience 44 
guaranteed rebuilt power equipment; ic 100 Ai-ch. 50 Weste 240 2 “Wests cs- C8-$12 8 TEFC 1200 
100 G.E. IM 600 = 
@ AC & DC MOTORS 00 GE Ist iso} 42 GE. oii? 250 “MOTORS 230 Volt 
@ GENERATORS 30 E. 4 125 Type Speed 
250 Wests, SK-20 
@ M.G. SETS PUNCH PRESS MOTORS 30 2200 25 
@ FREQUENCY CHANGERS 20 Bogue-GE 550 250 G. E. MPC-4 
2 
@ ENGINE GENERATORS 60 Weste C8-857-C 1085 100 G. E. RC-19 sears 
50 estg. CS8-505 1080 100/150 G. E. MCF 
TRANSFORMERS 50 Imperial E-1584 1090 50 E. MCF 250/100 
mperia - 
plus a bi ito selection of allied equipment | 40  Westg. CS-505 1070 GEAR MOTORS 50 E. DCC-204 
such as ae Hh CaAney AIR COM. | 40 estg. C8-505 1090 2—30 H.P. Westinghouse, Type CS- 35 Westg. SK-150 350/00 
BL ERS, Reeve. 30 L.-Allis OK-445 1080 404, 3/60/220-440/TEFC, 1800 rpm 30 Cr. Wi. CCM-504 
ERS. BOILERS” and PUMPS 30 _E. KR-445 1065 ith Falk Clase 2-9.394 rati 30/40 G. E. €D-115 500/150 
whatever you need and whenev 2 Reliance AA-C-504 1100 bes e mee S-¥- © reducer 25 Westg. SK-1006 1100 
sure to check with peed 20 Imperial E-405 08 rpm output. 25 E. 2 
first! 15 Imperial F-444 1090 25 A. 


MOTORS - GENERATORS 
M-G SETS 


Electrical Equipment 
of All Kinds 


Rebuilt and Guaranteed 
LOWEST PRICES 


LOW VOLTAGE MOTOR 
GENERATOR SETS 


1—Hobart, 1000/500 amps, 6/12 volts 
1—Chandy, 5000/2500 amps, 6/12 volts 
1—Ridgeway, 4500 amps, 30 volts 
1—Chandy, 3000/1500 amps, 24/48 volts 
1—G.E., 600 amps, 30 volts 


GEAR HEAD MOTORS 
5—Link Belt, 20 HP, 74 RPM, TE 
4—G.E., 40 HP, 561 RPM, TE 
5—G.E., 60 HP, 427 RPM, TE 


AC & DC MOTORS—PUMPS 
AIR COMPRESSORS 


LARGEST STOCK IN MIDWEST 


BUCKEYE 


Trading Corporation 


1017 PAPIN ST. LOUIS 2, MO. 
CHESTNUT 1-3110 


1563 KVA 3/60/480 v. GE. TURBO unit 
“bleeder” 
625 KVA Al Chal TURBO unit, non-cond, 
3/60/480/240 v. 
250 KVA (2) Wghse 3/60/480/240 v—7 cyl. 
DIESEL units 


200 KVA (2) GE. 480/240 v—Buckeye 6 cyl. 
Diesels 


39 CORTLANDT STREET 


11 SPECIALS 


POWER PLANT EQUIPMENT CO. 


125 EVA GE 3/60/440/220 v—Sterling 
GASOLINE unit 


800 HP (2) B&W 250+ BOILERS 

680 HP (4) B&W 260% BOILERS 

500 HP (3) BEW 160+ low head BOILERS 
300 HP (2) Keeler 250% PACKAGE BOILERS 
300 (2) B&W 160% low head BOILERS 

250 HP (2) B&W 225+ low head BOILERS 


NEW YORK, N. Y. 


30 TON 
BRIDGE CRANE 


65 FOOT SPAN 


Northern Engineering Company. Fish belly 
fabricated—travel motor—trolley motor— 
30 ton hoist—15 ton auxiliary hoist motor. 
All 230 volt DC motors—mfg. by G.E.— 
cab controlled with G.E. controls. 


CAN BE SEEN IN OPERATION 
IMMEDIATE DELIVERY 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 


BOILERS—DIESEL PLANT 
TRANSFORMERS 
LIKE NEW 


2—214 H.P. Fitzgibbons Horizontal re- 
turn tube boilers, 125 Ib. pressure, 
coal fired automatic stockers, vacuum 
pumps. 

1—Fairbanks-Morse 250 H.P. diesel gen- 
erating plant, switch gears and 
transformers. 

12—G EE Spirakore Transformers, No. 
8000352 and around, KVA 5, Single 
Phase, 60 Cycle Voltage Rating 7200/ 
12470Y—120/240, also 3 KVA—10 
Transformers. 


PELNIK WRECKING CO., INC. 
YORKVILLE, N. Y. 
Phone—UTICA 6-4621 
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There’s more than 
40h to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER. 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully portion OF ENGINE REMANUFACTURING FLOOR AND ONE 
REMANUFACTURED in our plants by highly skilled, THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. PLANT 


factory-trained Diesel engineers, Only genuine fac- A PARTIAL LIST OF OUR INVENTORY 
tory-made and approved parts are used and all RE- KW MAKE MODEL HP RPM 
i” MANUFACTURING is in strict accordance with 1180 Worthington SEH-8 1685 360 
manufacturer's recommended procedures. Prior to 1136 Fairbanks Morse 38D 1600 720 
shipment every engine is subjected to a FULL LOAD 1100 General Motors 16-278A 1600 720 
operating test in accordance with DEMA standards. 750 General Motors 12-567 1080 720 
The Schoonmaker Plants and Warehouses located 700 Worthington EE-8 1000 327 
in Jersey City, N. J. and Sausalito (San Francisco), 600 General Motors 12-567 900 600 
California give NATIONWIDE SERVICE from Coast to *500 General Motors 8-278A 750 720 
Coast with modern, efficient and reliable facilities. *500 Alco 6-12%x13T 750 600 
es Our reputation and many years of experience and 500 General Motors 8-567 720 720 
SPECIALIZATION in Diesel power equipment gives *400 Ingersoll-Rand S-8 600 720 
you value that money cannot buy elsewhere. 

So—Buy SCHOONMAKER because you buy the 7 omg : 

; 320 Superior | 60-S-6 460 450 
i FINEST in DEPENDABLE DIESEL POWER. *320 Enterprise DSG-6 460 450 


America’s largest source of New and 300 General Motors 8-268A 450 1200 
200 General Motors  8-268A 350 900 
s *160 Buckeye 80 240 600 
150 Fairbanks Morse 338-17 225 300 
*150 Worthington CC-4 225 450 
SC HO 0 N MA KER CO IN C 150 Ingersoll-Rand Ss 255 600 
"y + 100 General Motors 3-268A 150 1200 
60 General Motors 6-71 , 1200 

50 CHURCH ST., NEW YORK 7, N. Y. STANDARD AND SPECIAL VOLTAGES AS. REQUIRED 

PLANTS AND WAREHOUSES: Se 


TELEPHONE — DIGBY TELETYPE’ NY GUARANTEE! 


W. U. WIRE e CABLE — AGSCOMACH 


DIESEL GEN 
= STOKER FOR SALE COMPLETE 
uperior cylinaer, 
RPM, 500 KW Elec. Mchy. 3/60/ Iron Fireman . . . in original crate. POWER PLANT 
440 volt generators & auxili- 2400% per hour capacity. 24 PS pneu- 4—1285 HP B. & W. Boilers, rated 225%. psig 
. . : steam, A.M.S.E. code, lower tubes retubed 
arres. matic overieed spreader type. To be in 1952, C/W underfed stokers, boiler feed 
3—300 HP Buckeye 6 cyl. 600 RPM set on combination with one 84” x 20 pumps, blowers, Cochrane Heater, pipes & 
- 4 cyc. 200 KW Ideal 3/60/480 Combustion Engineering Co. 311 HP valves, etc. 
volt generators. Complete plant. NuWay horizontal return tubular 1—15,000 KVA G. E. Turbo-Gen. Set, type 
. . ATB-4, 3 ph., 60 cy., V 9000, 1800 RPM, 
New 1947. 15002 = direct connected to a Curtis Condensing 
opper agitator and boiler operatin Turbine, 2003 psig steam, C/W 20,000 sq. 
MISSISSIPPI] VALLEY EQUIPMENT CO. | | ft. C & H Wheeler Surface Condenser, Con. 
507 Locust St. St. Louis 1, Mo. densate Pump, Switchboard, etc. 
Subject To Prior Sale 1—50 ton Whiting Power House Overhead 
Cran ith 10 ton hoist, 45’ 
KVA — 8.60. 33000. 41607 Westinghouse Inquire for Further Information and Prices 3/440/60, operator 
type CPS W elf 
~ Locati N York State. Pri id furthe: 
225 A3 pole airbreaker D It re) t 
700 & 430 HP—i80 rom—4160 V UNUSED syn. Dept. PHILA. TRANSFORMER CO. 
"st. Jackson Bivd., Chicago 4, 11. Phone YArds 7-4200, Ext. 851 2829 Cedar St. Phila., Pa. 
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SEARCHLIGHT SECTION 


ALLIS-CHALMERS OUTDOOR SWITCHGEAR 


..- At a Tremendous Saving! 


Type ODJ 5 kv, 50,000 v Interrupting Capacity, Draw Out, 125 v 
DC operated—was used for 2300 v service. 
Eleven (11) Cubicles; 90” high. 20” wide, 60” deep. Consisting of: 
4—1200 amp. D20, Oil Circuit Breakers 
3—600 amp. D20, Oil Circuit Breakers 
4—Cubicles for metering and buss connections 


BREAKER SERIAL NOS .. 


. 256637, 256638, 257285, 
259448, 259450, 260790, 260791 


One (1) Truck for Breaker Removal—NEW—1946, excellent condi- 
tion. Weight 27,000 Ibs. Located our Warehouse, Chicago, Illinois. 


3 Reliance 10 V S Variable Drives 220/440/3/60 W/10 H.P. 1200 


R.P.M. 230 v D.C. X. P. 1D 


MIDWEST UTILITIES POWER EQUIPMENT CORP. 
1270 W. AUGUST BLVD., CHICAGO 22, ILL. 
EVergiade 4-4511 


Your Portable Generator Headquarters 


—DIESEL— 


—GASOLINE— 


1 to 1000 KW, AC & DC 


RENTAL... 


SALES... 


PURCHASES 


BREW WOLTMAN Offers— 


Many years experience and service in POWER EQUIPMENT 
—Specializing In 

Steam Engine Units 

Rotary Converters 

Motor Generator Sets Oil & Air Circuit Breakers 


Turbo Units 
Diesels 
Boilers 
Transformers 


Frequency Changers 


Synchronous Condensers 
Synch. & Ind. Motors 


Feeder Voltage Regulators 


Your inquiries stating your needs will receive our careful and prompi attention 


BREW, WOLTMAN & CO., INC., 50 Church St., New York 7 


New and Used Equipment Available for 
POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 


MOTORS - MG SETS 


Make Voltage Speed 


525/600 600 RPM 

525/600 600 RPM 

525/600 675 RPM 

525/600 650 RPM 

230 300/195 RPM 

525, ‘600 /600/900 RPM 

230 475/720 RPM 

230 250/500 RPM 

G.E. 230 180/360 RPM 
Elliott (new) 400/800 RPM 
West. (new) 375/750 RPM 
2 400/800 RPM 
500/750 RPM 

375/750 RPM 


All motors designed for mill reversing service. 
Smaller sizes also in stock. 


Motor Generator Sets in Stock 
100—2000 KW Capacity 


All of above is modern late type equipment 
remanufactured & tested by our engineers. 


Write, Wire, Phone 
All guaranteed for one year 


A G SCHOONMAKER CO. INC 


SO CHURCH STREET, NEW YORK 7, N. Y. 
‘Plonts: SAUSALITO (S.F.) CAL., JERSEY CITY, W.J. 


FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 


Driving forced draft rang- 
ing from 39000 to 56000 CFM and 16” to 24’ 
pressure. Steam pressures 360 to 5752, back 
pressure 102. 


Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 


BALL MILLS FOR SALE 


1—Kennedy Van Saun 3’ D x 6’ L Contin. 
Steel Lined Ball Tube Mill. 


1—Allis-Chalmers 6’ D x 16’ L Contin. Steel 
Lined Ball Mill. 


Also 2 Henry Vogt 1000 HP Boilers and 1 _ 


Vogt Waste Heat Boiler 178 WP, 248 HP. 


PERRY EQUIPMENT CORP. 
14211 N. 6th St., Philadelphia 22, Pa. 


ELECTRICAL FUSES 
Any Amperage e Any Voltage 


We carry on hand the largest surplus 
stock of electrical fuses in the world. 
Over 50,000,000 in stock. We guarantee 
a minimum savings of at least 20%. We 
invite your inquiries. Specials are our 
specialty. 


Electrical Products Sales Corp. 


P.O. Box 546 Hoboken, N. J. 
WE BUY SURPLUS FUSES 
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SEARCHLIGHT SECTION 


7Brien 


MOTOR GENERATOR SETS 
1—500 KW Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA = Wh. ve Mo- 
tor 3/60/2300 V. A.C. & D.C. Pan 
1— KW Ridgway 250 V. 


1-300. KW West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 

2—250 KW Burke 125 V. 435 KVA Syn. 
M.D. 3/60—any voltage 

2—180 KW G.E. Frequency Changers 60/120 


cycle 

1—150 KW G.E. Type MPC—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels 

— KW G.E. RC 17, 125 v. 3/60/220/1200 


1—100. KW Electro Dynamic 200 V. 3/60/220/ 


7 . Excited. 

1—100 KW Al. Ch. 250 V. 1200 RPM 150 
HP. Syn. Mtr. 2/60 or 3/60 any voltage. 

1—100 KW West SK Comp’d 125 V., 150 HP 
West syn. 3/60/440/1200 rpm. 

1—75 KW Burke 250 V. 900 RPM 113 H.P. 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 

2—70 KW Century, 1000 amp, 70 volt, 3/60/ 
220/440 

1—62% KW 125 1200 rpm, 100 
HP Sq. Cg. 3/60/2: 

500 Voit DC, 75 HP, 3/60/40/ 

1—18 KW 3000/1500 amp volt 

1—17 KW West., 28 v. 60 amp 3/60/220 

1—6 KW G.E. 6 v. 100 amp, 3/60/220 


DIESEL GENERATOR SETS 
3—625 KVA Inger. Rand, 3/60/480/720 rpm 
375 KVA GM 8-268 Diesel 3/60/440 
300 KW GM 8-268 Diesel 125/250 V. D.C. 
187 KVA GM Twin Diesel 3/60/220 New 
125 KVA Waukesha Diesel —- 
100 KW Buda Diesel 250 V. D.C. 

100 KVA Murphy Diesel 3/60/220-440 
65 KVA Buffalo Gas 3/60/220 

56 KVA Climax Gas 3/60/220 

45 KVA Chrysler Diesel 3/60/220 


Offers— 


30 KVA LeRoi Gas 3/60/220 
25 KVA LeRoi Gas 1/60/120/240 
18.75 KVA Hercules Diese! 1/60/120/240 


BOILERS 
1—25000# Foster Wheeler 250 Ib. WT Pack- 
age Oil & Gas Comb. New 
1—60,000% Erie Stoker New 160 psi 
1—610 HP Keeler 3 Drum Bent Tube Pulver- 
ized Coal 32,000 Ib. 1 HR 250 Ib. W.P. 
1—350 Cleaver Package Heavy Oil 150 Ib. 


1—300 HP Keeler CP 300 Ib. Oil 

1—250 HP Ames Package Type (1948) 150 psi 
2—200 H Springfield Sec. H. dr. 400 psi 
1—188 HP CP Keeler W.T. 1942 Oil 160 Ib. 


w.P. 
——_ CP Keeler W.T. 1947 Oil 150 Ib. 


1—100 H Verticle Hand Fired 100 lbs. Work- 
ing Pressure 

1—100 HP Clayton Forced Recirculation Com- 
pact Self-Contained and Fully Equipped 
for Operation 160 lb. W.P. 

~-< HP O and S Scotch Hand Fired 100 Ibs. 


1—25 HP Dowtherm Vaporizer 
5—18 HP Red-Line New Horizontal Oil Fired 
150 lbs. W.P. 


ELECTRIC MOTORS 


QU. HP Make Type Volts Speed 
1 1500 Al. Ch sl. rg. 2300 514 
1 1000 G.E K 2300 1800 
1 1000 West. CW 2300 450 
1 700 West. cs 2300 1800 
1 500 Al. Ch. Syn. 2300 

1 500 ARX 230 1800 
West. cs 6600/2300 514 
1 450 A.C. ANY 2300 600 
1 400 West. cw 440 514 
1 400 G.E. Syn. 2300 450 
1 350 G.E. MT18 2300 400 
1 200 West. cs’ 2200 1800 
1 200 G.E. IM 440 600 
1 125 West. Syn. 3 brg. 550 600 


“Everything from a Pulley to a Powerhouse" 


THE O'BRIEN MACHINERY CoO. 


T M REGISTERED 


TURBO GENERATORS 

1—1250 KVA DeLaval Non-Cond. 3/60/2300. 
New 1940 240 psi 50 Ib. B.P. 

1—938 KVA GE-Terry Aut. Extr. 3/60/480 
150 psi. 20 Ib. B.P. Surf. Condenser 1934 

1—780 KVA G.E.-Moore 3/60/2300/3600 RPM 
Non-Cond. 180 PSI 35 Ib. B.P. New 1936. 

1—187 KVA West. — New 1930 3/ 
60/440 110 psi 10 

1—94 KVA Worthington Non-Cond. 3/60/220 
140 psi 5 Ib. B.P. 

1—50 KVA 1200 rpm Century generator (New 
1949) Dean Hill Non-condensing turbine 

1—75 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 
1—1600 cfm IR PRE-2 Syn. Mtr. Dr. 3/60/ 
2300—100 psi. 
2—1300 cfm IR-PRE-2 3/60/2300—100 psi 
1—978 CFM Sullivan 13x13x8, 45 psi. 
1—670 CFM Chicago OCE Syn Mtr. Dr. 3/60/ 


2300 
2—660 cfm I R-XRE 3/60/480—100 psi 
1—396 CFM Sullivan WL60 125 psi Direct 
Drive 75 HP 3/60/440 
1—368 CFM Chi. NSB, 12x10, 100 psi. 
1—371 CFM Schramm 7%x5x4, 100 psi 
1—173 CFM Chicago NSB 100 psi 


TRANSFORMERS 


Qu. KVA Vv. Pp 

3 2000 13300 80/400 1 
3 1000 GE 13200 230) 1 
1 1100 West. 4160 440 3 
1 750 13200 480 3 

( 
3 667 Al. Ch. 33000 2300 1 
3 500 West. Dry 33000 2300 1 
3 500 West. 22000 460 1 
1 600 Gregory 4160 40 3 
3 500 GE 13200 2300 1 
3 400 GE 2400 480 1 
3 333 West. Dry 2400 480 1 
3 333 West. 33,000 480 1 
(1945) 

3 333 Pitts. 33000 300 1 
3 333 §©6G.E. 13800 240/480 1 
3 250 ~=Al. Ch. 13,200 115/230 1 
2 250 West. Dry — 230 1 
3 150 West 2300 230/115 1 
3 150 Dry 2300/4160 230/460 1 
3 100 Dry 2300/4160 230/460 1 
3 100 West. 4160 240/480 1 
3 4160 120/240 1 


_ U S PATENT OFFICE 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EXPORTERS 


45 47N.DELA WARE AVE., PHILADELPHIA 25, PA. 
® Telephone GArfield 6-1150 ¢ Cable Address O BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—BRASIL 


INicison Machinery & Boiler Co. 


‘BOILERS 


« 1—220 HP Heine Water Tube 160+ 
2—72 x 18 H.R. T. 

+ 3—66 x 18 H.R. T. 1254 

« 1—125 HP Kewanee Firebox 125+ 

+ 1—Kisco 60 HP Package—Late 125+ 


(ALL CODE BOILERS) 


GREEN BAY, WISCONSIN 
Tel: 5-5383 


1000 KW DIESEL GEN. SET 


6 Cylinder, Air Start, Bosch Inj. System, 
Nelseco Diesel Engine, 300 RPM, direct 
coupled to: General Electric AC, 1000 
KW, 3/60/2400 Volts, including: Start- 
ing Auxiliaries, Switchboard, and Spare 
Parts. Overhauled, ready to ship. 


Various other makes and sizes in stock, 
AC & DC Units. 
ALJON ELECTRIC DIESEL CO. 
904-10 Pacific St., Brooklyn 38, N.Y. 
STerling 3-6515 


—TRANSFORMERS-— 


BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 
Custom-built transformers and coils manufactured to your specifications. 

Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. 


Ask for our price schedule 
THE ELECTRIC SERVICE CO., INC. 


5331 Hetzel St. 


40 Years’ Dependable Service 


Cincinnati 27, Ohio 


M-G SETS! 


1—500 KW. 240 V D.C., Whse. M-G Set, 900 
RPM, Syn. Drive, 3/60/2200. Ser. 4979926 with 
magnetic reduced voltage starter. 
3—400 KW—270 V DC G.E. 3/60/2300/900 RPM 
Syn. Drive. 3 Brg. Complete w/AC & DC 
panels. Ser. 24,098,425-26-65 


1—200 KW, 125 V D.C., Type PED, Ser. 576881. 
E-M Set, 900 RPM, Syn. drive. 3/60/2300 
(4160.) 


TURBO-GENERATOR 


> KW. Elliott AC Generator, Frame 3232, 

3600 —e 3/60/180. Elliott Turbine, inlet 

200% ga. 112 deg. F. superheat. 28” hg. vac. 
exhaust “Complete with accessories. 


SYNCHRONOUS CONDENSER 
1—1000 KVA,. Allis-Chalmers, 3 phase, 60 cycle. 
2300 volts, 600 RPM 
SYNCHRONOUS MOTORS 
1—200 HP, F-M, 300 RPM, Type TZO, Frame 5 


1—200 HP, E-M, 900 RPM, Type PED, 2300/4160V 
1—150 HP, G.E., 277 RPM, Type ATI, 2300V 


MOTORS 
Amt. HP Speed Make 


Type Frame 
KT568 (2200V.) 


100 900 G.E. MT356 Sipr 
100 900 A-C 2300V. 


3 250 600 G.E. 

1 150 1800 Whse. CS(2200V.) 8718 
1 150 1800 A-C 2200V. 

1 150 900 G.E. I-K(2200V.) 15 
1 125 1800 Whse. CS 

1 100 1800 Whse. CS 663C 
1 100 1200 Whse. CS 752C 
1 

1 


BENSON-WILIMZIG, INC. 


1708 North Sth St. St. Louis 6, Missouri 
Phone—GArfield 1-4290 
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SEARCHLIGHT SECTION 


SLIP RING MOTORS 2-Ph., 60 Cy. 
P. Volts 


200 
2200/4000 
440 


440 
2200/440 
440 


(hoist) 


SYNCHRONOUS morors 3-Ph., 60 Cy. 
ALP. Volts Mak 
400 2200/440 

440/220 

440/220 

2300/400 

2200/440 

2200/440 

440/220 b R 

440/220 G. E. ATI 

440/220 HR 

CAGE MOTORS 


2200 
99 
2200) 400 
i300 440 


220 
2200/440 
99 


2200/440 


1—200 kva, 720 rpm. 2: 
1—187 kva, 1200 rpm, 2200/440 V., Whse 


2—1600 amp. ITE, 3 pole, 600 V. 
6—FKR-155-28, 600 amp., 15,000 V., G.E. 


37 Years Dependable Service 


A. C. GENERATORS 


—320 kva. 660 rpm 2300/440 v. ©. E. 


G.E. 


CIRCUIT BREAKERS 
—2000 amp. GG E., 3 pole, 600 V. 


C. MOTORS 
Make Type Speed 
Whse. SK 2870 
Whse. SK 1750 
Whee. 8K 400/1200 
G. E. cD 1750 
MOTOR GENERATOR SETS 
Bote 


220/440 
440/220 
2200/440 
2200/440 


TRANSFORMERS 60 Cy. 


1—600 kva, Standard, 13,800-2300 V., 3 ph. 
3—500 kva, Whse., 
3—333 kva, G. 
3—2 200 kva, G. 


66000—2300 V. 
» 12000—2300 Vv. 
575 V. 


Al 
0 kva, Whse., 2400—120 240 V. 
only partial listing 


STEPHEN HALL « co. 


HARRY J. RICE, Pres. 
6z5 ADAMS ST., HOBOKEN 2, N. J. 


BOILERS 


2—250 H.P. Keeler CP, 175 pressure. 


1—72 H.P. Titusville Locomotive Return 
Tubular, 1252 pressure. 


PUMPS 


2—Worthington Duplex Pumps, 12x 812 
x 12. 


JAMES T. CASTLE CO., INC. 


311 Ross St. Pittsburgh 19, Pa. 


Complete 500 KW Hydro Plant For Sale 


Turbine, Leffel LL, vertical shaft, 500 HP, 164 
RPM, 30’ head. Installed 1938. Direct connected 
to 

Alternator, Electric Machinery Company, Ser. 
#352908, 625 K.V.A., 2300 volt, 3 phase, 60 cycle, 
164 RPM, Weight approx. 30,000 lb. Installed 
1914. 

Governor, Woodward, #3432, 
sociated Switchboards. 

Plant located on the Root River, approximately 2 

miles from Lanesboro, Minnesota. Above generat- 

ing i for i jiate sale “‘as is, where 
is’’ for $4,800.00, 


Type HR and As- 


DAIRYLAND POWER COOPERATIVE 
2615 East Avenue South, La Crosse, Wisconsin 


LAND'S 45th YEAR 


MOTORS & GENERATORS, etc. 
1 YEAR GUARANTEE 


Partial Listing ONLY! 


1000 KVA PYRANOL BANK 
3—333 KVA GE type H form K2DA 
—l ph 60 cycle transformers 13800 
volts primary, 460 volts secondary, 
ser. #6417472—3 & 4. 


125 VOLT DC GENERATORS 


. BE. ) 
Westg. (2) 


250 VOLT DC GENERATORS 


SYNCHRONOUS CONDENSER 
1250 KVA Westg., 480 volts, 1200 
RPM, with 15 KW direct connected 
Excitor. Late modern. Complete. 


Plese Send Us Your Inquiries 


WRITE, WIRE or PHONE (Anal 6-6976 


148 GRAND STREET 


NEW YORK 


FOR SALE: 


1250 KW Turbogenerator 
consisting of — 


Curtis Steam Turbine—1250 KW—3600 
RPM Form C-—3 Stage—275 Ib. steam pres- 
sure, Condensing. Manufactured by General 
Electric Co. 


AC Generator—2300 Volt—3 Phase—60 
Cycle, 80% Power Factor—1250 KW—3600 


RPM. Manufactured by General Electric 
Co. 


2750 Sq. Ft. Westinghouse Electric Mfg. 
Co., Surface Condenser. 


The above to be sold as is, F.0.B., Founda- 
tion at our plant at Perry, N.Y., and to be 
sold as a complete unit. 


THE PERRY KNITT 


ALSO FOR SALE: 


1—M.G. SET as follows— 
Motor—40 H.P.—220 Volt, 3 Phase, 60 
Cycle, 870 RPM, General Electric Co. 


Direct connected to DC Generator—West- 
inghouse Electric Mfg. Co., 125 Volt—360 
Amp—850 RPM. 


ING CO. 


PERRY, 
NEW YORK 


500 HP, 6002 Pressure WT Boiler—i946 
100 HP, 1002 Loco. Type Boiler Oi! Fired 
84"x20’, 250 HP Erie City HRT Boilers 
30 HP 1252 Clayton & C. Brooks Boilers 
300 KW Generator dir. con. to Engine. 
6—150; 3—200; 500 KVA Transformers 
80x360x25—10 Ton Crane Building 

Rohins H.D. Car Shakeout w/motor 


H. & P., 6719 Etzel, St. Louis 14, Mo. 


At Your Service... 


The Searchlight Section is at 
your service for bringing business 
needs or “opportunitiés” to the 
attention of men associated in 
executive, management, sales and 
responsible technical, engineer- 
ing and operating capacities 
with the industries served by 


McGraw-Hill publications. 
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500 G. E. 900 
450 Whse. 514 
450 Whse. 720 
300 G. E. 720 . 
. 300 G. E. (hotst) 600 
300 2200 G. E. 360 i 
300 440 Whse. 3600 
250 440/220 Whse. 600 
250 550/440 G. E. 1200 
200 440/220 Whse. 514 : 
150 (2) 440/220 G. E. 720 
150 2200/440 600 H.P. 
135 440/220 G. 600 295 
125 440/220 G. E 900 150 st 
125 550/440 G. 1200 100 
90 
KW Make Speed 
200 West. 900 io 
Kw 150 Westg. 1200 
’ 250 Whse. 22 Syn 250 150 Westg. (3) 900 
175 G. E. 220/440 Syn. 230 100 Cr. Wh. . 1200 = 
125 G. E. 440/220 Syn. 250/125 100 EM. 1200 
100 Al. Ch. sq. ca. 240/120 00 G. E. (2) 900 
100 Whse. sq. ca. 125 1 
75 G. E. Syn. 125 100 Westg. 1200 = 
6 GE. oa. ca. 250 100 Westg. (2) 900 
75 1200 
50 1150 
500 Elliot sc 1300 
500 G. E. 450 
400 Whse. cs 720 3 KW Make Speed 
300 L. Allis Fs 1300 3-2 
295 (2) G. E. KT 1200 3-1 v. 2000 G. E, NEW . 
4 6—10 1150 G. E. NEW 
200 G. E. JK 600 NEW 
200 = GE. KT 1800 > 
150 2200 Al Chal. AR 1368 200 El. Mchy. 900 aie 
50 220 hse. cs 200 
150 440/220 E. Ik 450 (2) 1200 
150 440/220 G. E KT 720 125 E. D. 1750 
MM c 500 le 
= 100 Deleo (4) 1150 
75 Westg. 900 
15 Cr. Wh. 1150 : 
| ; 
LAND 
| 
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SEARCHLIGHT SECTION 


25000 KVA AUTOTRANSFORMER 


General Electric, HT, Form DD, 60 cycle, 3 phase 

serial 4126955, 0. ibid impedance, 55° C. continuous, circu- 

lar coil design, voltage rating—69300 Primary, 66000 

KVA rating as a two winding transformer—2500 KVA—with 
any voltage combination from 66 KV to 2.4 KV. 

Some Possible Ratings as an Autotransformer on Standard Voltages 

PRIMARY KV SECONDARY KV KVA RATING 

7 


43.8 
3.2 
2.47 3550 
2.0 3500 
3.8 5700 
3.2 5400 
2.47 
2.0 4750 
8.32 3550 
7.2 
7.2 


We will Rewind This Transformer To Your Specifications 


CENTRIFUGAL PUMPS 


5200 GPM 55° hd Worthington 18 x 14, 1150 
RPM 100 hp required. 


BOILERS 
1—350 HP Hedges-Walsh Weidner 225 psig 


DIESEL GENERATORS 


TURBO GENERATORS 
1000 KW West. Cond. 185 tbs 100 SH 3/60/2300 
1500 KW G.E. Non-Cond. 140 Ibs. 3/60/2300 
1000 KW G.E. Non-Cond. 140 Ibs. 3/60/2200 


1—300 KVA Superior YLO—G.E. Gen 400 rpm 
2200/440/3/60 


TRANSFORMERS—1 PHASE 60 CYCLE 
3—3333 KVA 66000 to 33008 & 13200 v. 

1—1000 KVA 33000/11000/2300 

2—1000 KVA 138002300. v. 


PUMPS—BOILER FEED 
600 GPM 1220’ hd. DeLaval 3550 RPM Requires 


600 GPM 1220’ hd. Conn. 233 HP 3550 RPM 400 
ib. pres. DeLaval turbine 
400 GPM 1250’ hd. Worth. 1750 RPM 5” x 4” 


5000 GPM 214’ hd Pennsylvania 1514 x 14, 1775 
RPM 300 HP required. 


4375 GPM 100’ hd. DeLaval 14 x 12, 1270 RPM 


3500 GPM 37’ hd DeLaval 12 x 12, 1160 RPM 
50 HP required. 


3200 ar 50’ hd Gardner Denver 10 x 12, 1160 


3— 500 KVA 38100/66000 Y—2300 v. RPM 60 HP required. 


3— 500 KVA 33000 v.—2300 v 

4— 500 KVA 13200 v.—2300 v. 

4— 200 KVA 33000 v.—2300/4160 Y 
5— 200 KVA 13200—2300/4160 Y 
1— 200 KVA 12000—2300/4160 Y 
3-— 200 KVA 7620/13200 Y—2300 
1— 150 KVA 6600—2300/4160 Y 


GENERATORS—GAS ENGINE 
9934 KVA 230/3/60 Star Buda with charger 
6614 KVA 240/3/60 4 wire Waukesha-Bardco 
Type C12 truck mounted 


SYNCHRONOUS MOTORS 


400 HP 1800 RPM 2200 volts Westinghouse .8 PF 
300 HP 400 RPM 2200/440/3/60 G GE. 


AIR COMPRESSORS 


570 CFM 17 x 12, 55 psi, single stage Ingersoll- 
Rand Type ERI, 85 hp 


335 CFM 14 x 100 stage Ingersoll- 


TAMPA ARMATURE WORKS INC. 
PHONE 2-1966 


S.MORGAN ST. TAMPA, FLORIDA 


FOR SALE ; WE BUY NEW & USED FOR SALE 
INDUCED DRAFT UNIT > ELECTRICAL SURPLUS (5) OIL FIRED B&W BOILERS 
75,000 Ibs. hour—11,147 sq. ft. heati 
Motor driven with built in cinder col- | + Wire & Cable ¢ Conduit Fittings surface — 00 Ibs, working Pressure, Cros 
lector. 71% - 1750 R.P.M. 3 phase, 60 | # Wiring Devices ¢ Switches EXCELLENT "CONDITION. LOCATED BALTI- 
cycle 220/ Volts. V belt drive. Stack Electronic Components e Fuses ; 
24 inches in diameter 20 feet long also _ ; (2) EX-LIBERTY SHIP BOILERS 
. : Motors e Transformers, Etc. + 24,000 pounds per hour—4890 sq. ft.—225 
included. On ground ready for hauling. @ | pounds working ‘pressure. Made by Combus- 
Used less than three (3) years. 5 Phone—Rochester Glenwood 8840 tion Engineering Co. Located West Coast. 
7 (3) SCOTCH MARINE BOILERS 
READING LAUNDRIES, INC. ND ELECTRIC co. 225 pounds working pressure. Approximately 
1320 Moss St., Reading, Pa. » ess : 17,500 pounds each, per hour. 
O+o+o+ a+ (4) 300 KW G.M. 8-268A DIESEL GEN. 
G.M. ous generator sets—120/240 volts DC 
—1200 RPM—1250 amps.—8 cyl. 614x7—with 
FOR SALE 3 CASH $ pat hn 
2 American Marsh Steam Vacuum Pumps—Size MONEY 13 med 
$8000 ca” 70.8. Workington WE BUY ELECTRIC SUPPLIES MOTORS P. condensing. Suitable for pressures to 


440 Ibs. at 740°TT. Geared to 1200 RPM. 300 
KW Westinghouse 120/240 volt 1250 amp. 
stabilized shunt generator. With switchgear. 
Built 1945. Excellent condition. 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 


@ TRANSFORMERS e@ WIRE e@ CABLE 
SEND LISTINGS 
ALLIED ELECTRIC COMPANY 
Box 1838—1122 Falls Bidg., Memphis, Tennessee 


S. E. DOCKSTADER, INC. 
1025 Brentwood Rd., N.E., Wash'tn 18, D.C. 


WANTED 
2000 or 2500 K.W. 3 ph. 60-480 V. turbo gen. set 
for 185 to 2004-0-102 BP also 
TWO Packard Model 4M 
Admiral oil engines, 
JAMES K. HOOPER 
39 Cortlandt St., N. Y. 


FOR SALE 


BY SEALED BID 


Opening date 10/4/54, 3:30 PM EST at 
Lansing, Michigan. 

One Westinghouse Turbine Generator, 

350 KW, 14 years old and overhauled in 
1953. This may be inspected at the Cold- 
water St Home & Tng School, Coldwater, 
Michigan. For Bid Forms and complete in- 
formation regarding description, write to 


2500 or TWO Sterling 


WANTED A NON-CONDENSING TURBO 


GENERATOR IN GOOD CONDITION AS FOR SALE 


One second hand Strong Scott Coal Pulverizer 1946 


the at 80% 60 3 Model. Capable of burning 1700 lbs. coal per hour. 
phases o carry full load with pound gauge : 9 \ehde . 
id MICHIGAN STATE PURCHASING pressure and 15 pound gauge—back pressure and Unit includes 20 H.P. S50volt 3 phese 60 cycle 
ir DIVISION suitable to stand up to 150 pounds pressure. induction motor which drives both fan and pulver- 
' RANCHO VELOZ SUGAR Co. izer. Contact COATS & CLARK INC., Toccoa, 
LANSING 13, MICHIGAN Central Constancia, Aguiar 209, Habana, Cuba Georgia. 
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When a star appears after the name, the advertisement does 


ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
not appear in this issue but appeared in an issue within the previous three months. 


AEG Aligemeine Elektricitats- 
Gesellschaft Berlin-Grunewald, 


West-Berlin & Frankfort aM........... 209 
Allen-Sherman-Hoff Co. ................. ° 
Allis-Chalmers Mfg. Co. ....48, 55, 59, 66, 151 


American Blower Corp. ................46-47 
American Brake Shoe Co. 


(Brake Shoe & Casting Div.)........... bd 
American Chimney Corp. ................ bd 
American District Steam Co. Inc.......... 104 
American Engineering Co. ............... 262 


American Locomotive Co. 


American Pulweriser Co. ................ 266 
American Water Softener Co. ............ ° 
51 
Armstrong Machine Works .............. 139 
Babbitt Steam Specialty Co.............. 246 
Babcock & Wilcox Co. ............... 6-7 
269 
Baltimore & Ohio Railroad .............. * 
Barrows Porcelain Enamel Co. ........... bd 
Belco Industrial Equip. Div. Inc....... -. 143 
Pelmont Packing & Rubber Co............ 228 
Bendix Aviation Corp. 

(Friez Instrument Div.) ............... 274 
Bergen Pipesupport Corp. ............... 212 
Biddle Ce., James G. 176 
180 
Bituminous Coal Institute ............... 183 
Black, Sivalls & Bryson Inc............... bg 
272 
Boiler Tube Co. of America............. bd 
Bonney Forge & Tool Works............ bd 
Botfield Refractories Co. ................ 244 
Bridgeport Brass Co. .................... 273 
Buell Engineering Co. .................. 174 
Builders-Providence, Inc. ................ 180 
Carey Mfg. Co., Philip........... Fourth Cover 
Catawissa Valve & Fittings Co............ 232 
Chapman Valve Mfg. Co. ................. 173 
Chase Brass & Copper Co. ............... 217 
Chesapeake & Ohio Railway.............. 
Chicago Pneumatic Tool Co. ............. 32 
52 
Cleaver-Brooks Co. (Boiler Div.) bd 


Combustion Control Corp. .............. 40-41 
Combustion Engineering, Inc. ........... 26-27 
Cooper-Bessemer Corp. 203 
Copes-Valcan Div. 

Continental Foundry & Mach. Co...... 14-15 
Coppus Engineering Corp. .............. 24-25 
244 
Cyclotherm Corporation ................. 
Darling Valve & Mfg. Co. .............. 50 


De Laval Seperater Co. 

De Laval Steam Turbine Co. ............ 2 
* 
Denison Engineering Co. ................ 237 
Diamond Power Specialty Corp........... 8-9 
255 
Electric Machinery Mfg. Co. ........... ° 
Elgin-Refinite 

Div. of Elgin Softener Corp. ........... 261 
Ernst Water Column & Gage Co.......... 263 
Farrand Optical Ce., Ime. ............... bd 
Flezitallie Gasket Co. 137 
Foster Engineering Co. .......... «..+-- 222 
ad 
General Electric Co. 

(Apparatus Dept.)........ 16-17, 53, 250-251 
Golden Anderson Valve Spec. Co......... 198 
170 
Graver Water Conditioning Co. .......... 265 
Green Fise Brick Co., A. 
Green Fuel Economizer Co. .............. ° 
Grinnell Company ............... Third Cover 
Hammel-Dahl Company ................. * 


235 
200 
Hoffman Specialty Mfg. Corp. ........... 196 
Illinois Water Treatment Co............. 
International Nickel Co. ................. 271 
Irving Subway Grating Co., Inc.......... * 


Jerguson Gage & Valve Co. .............. 232 
Johnst &J cares 247 
Keasbey & Mattison Co. ................. 60 
Kennedy-VanSaun Mfg. & Engrg. Corp. 70-71 
Klockner-Humboldt-Deutz., A/G 

bd 
Koons & Co., Charles A. 
Koppers Co., Inc. 

Leeds & Northrup Co. .......... Second Cover 
Lockett & Co., Ltd., A. M............ 
Lubriplate Div. 

Fiske Bros. Refining Co. ............... ° 
Lummus Company 

(Fabricated Piping Div.) .............. 186 
Lunkenheimer Company ................. 231 
Manning, Maxwell & Moore, Inc....... 58, 249 
Marsh Instrument Co. ............ ...... 290 
Mason-Neilan Regulator Co. ............. 245 
McGraw-Hill Book Co. ................... 236 
MeKierman-Terry Corp. bd 
Mears-Kane-Ofeldt Inc. ................. 228 
272 
Midwest Piping Co., Eme. 177 
Industrial Div. 

Minneapolis-Honeywell Reg. Co.......... 56-57 
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Murray Mfg. Co., D. J. bd 


Brom Weeks Co. bd 
National Airoil Burner Co., Inc.......... 190 
National Aluminate Corp. ........... 145, 172 
National Conveyors Co., Inc. ............ bd 
National Valve & Mfg. Co. .............. 63 
North American Moguls Products Co..... bd 
216 
Palmer Thermometers Inc. ............... 202 
Panalarm Products, Inc. ................. 194 
Peerless Electric Co. 

Peerless Pump Div. 

(Food Machy & Chemical Corp.)........ 61 
Penherthy Tnjecter Ce. ° 
Pennsylvania Flexible Metallic 

Pennsylvania Pump & Compressor Co..... 210 


Philadelphia Gear Works ................ 189 
Phoenix Mfg. Co. 

Pittsburgh Piping & Equipment Co....... 49 
164 
199 
213 
Radio Corp. of America ................. 275 
Raybestos-Manhattan Inc. 

Manhattan Rubber Div. ............... 195 
Raybestos-Manhattan Inc. 

Refractory & Insulation Corp............ * 
Republic Flow Meters Co. .............. 30-31 
Research Corporation ................... ° 
Revere Copper & Brass, Inc. ........... 161 
Rohm & Haas Co. 

Schaub Engrg. Co., Fred H. ............ e 
Simplex Valve & Meter Co. .............. . 
Socony-Vacuum Oil Co., Inc. ............. 171 
Spence Engineering Co. ................ 219 
Standard Oil Co. of Indiana ............. 65 
Stephens-Adamson Mfg. Co. ............ * 
Sterling Engrg. & Mfg. Co. .............. . 
Stickle Steam Specialties Co. ............ * 
Steck Co. 241 
Stockham Valves & Fittings .............. * 
Stone & Webster Engrg. Co............... ad 
Strong, Carlisle & Hammond ............ 226 


Struthers Wells Corp. .................; 238 
Superior Combustion Industries........... 167 
Tayler Ynetruament Co's... 64 
Tennessee Corporation .................. al 
Terry Steam Turbime Ce. 62 
Titusville Trem Works Co. 238 
Todd Shipyards Corp. 

(Combustion Equip. Div.) ............. 206 
Union Asbestos & Rubber Co. ........... bd 
U.S. Electrical Motors, Inc. .............. ° 


United States Gauge 
(Div. of Amer. Mach. & Metals Inc.).. ° 
United States Rubber Co. 


(Mechanical Goods Div.) ............... ° 
ad 
Van Der Horst Corporation .............. s 
Velan Engineering Ltd. ................. * 


Vogt Machine Co., Henry.............--- 227 
Wallace & Tiernan Co., Inc. .. ......... ° 
Warren Steam Pump Co., Inc............. ad 
Watson-Stillman 

(Fittings Div. H. K. Porter Co., Inc.).. 191 
Western Chemical Co. ..............-4-- 242 
Western Precipitation Corp............... ad 
Westinghouse Electric Corp. ............. ad 
Westinghouse Electric Corp. 

Wheeler Mas. Con. C. 259 
Wiegand Co., Edwin L. 

Ce. 18-19, 131 
Zimmerman Packing Co. ................ bd 


SEARCHLIGHT SECTION 


(Classified Advertising) 
H. E. Hilty, Mer. 


EMPLOYMENT 

Selling Opportunities Offered .......... 278 

EQUIPMENT 

(Used or Surplus New) 

WANTED 

ADVERTISERS INDEX 
Aljon Electric Diesel Co. ............... 285 
287 
American Air Compressor Corp. ......... 280 
Boiler & Equipment Co. ................. 286 
Metals Tne. 282, 287 
Brew, Woltman & Co., Inc. .............. 284 
282 
Castle Co., Inc., James T. ..............-. 286 
Dairyland Power Cooperative ........... 286 
Diamond Electric Co. 287 
Electrical Products Sales Corp. .......... 284 
Electric Service Co., Inc. ............0+. 285 
Fry-Feeder Engineers 278 


Johnson & Assoc., H. Blaine.............. 283 
Liquid Carbonic Corp., The............. 278 
Michigan State Purchasing Division...... 287 
Midwest Utilities Power Equipment Corp. 284 
Mississippi Valley & Eq. Co............. 283 
Nelson Machy & Boiler Co............... 285 
285 
Pelnik Wrecking Co., Inc. .............. 282 
Perry Equipment Corp. ........ccsecee0s 284 
Parsy Kattting: Go... The. < 286 
Philadelphia Transformer Co. ........... 283 
Power Plant Equipment Co., Inc.......... 282 
Rancho Veloz Sugar Co. ............-. 287 
Reading Laundries Inc. ................. 287 
280 
Schoonmaker Co., Inc., A. G......... 283, 284 
Shear-Kleen Grate Division .............. 278 
Tampa Armature Works Inc. ............ 287 
Tennessee Valley Authority ............. 278 
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For panel mounting with For panel mounting with 
double female connections. male inlet; female outlet. 


Panel mounted in seconds 


Did you know that the best needle valve is also best for panel mounting? 

Look at the valves above . . . specifically designed for panel mounting. 
No holding fixtures are needed. Simply remove the packing nut and one 
of the holding nuts; slip the stem through the panel opening and re- 
assemble. The valve handle is packed separately to speed up the job — 
literally done in seconds. 

You get a neater installation at lower cost... just.one more proof that 
we have thought of everything in the Marsh 1900 series. Note the 


unduplicated features opposite. Ask for Needle Valve Catalog covering 
all details. 


MARSH INSTRUMENT CO., Soles affiliate of Jas. P. Marsh Corporation 
Dept. F, Skokie, Il. 


Standard globe Standard globe Standard angle Standard angle 


pattern with double pattern with male pattern with double pattern with male 


female connections. inlet; female outlet. 
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inlet; female outlet. 


A quick, trim panel mounting 
with a twist of a wrench, 


MARSH 


The ultimate in 
Needle Throttling Valves 


All Marsh Needle Valves— for both 
panel and standard mounting — 
share these features that are com- 
bined in no other valves. 


Maximum working pressure: 10,000 
psi — for water, oil, or gas. Equally 
effective in lower pressure ranges. 


One piece. Body and stem-guide are 
fused into one piece by Marsh “Con- 
oweld” process. No danger of stem 
leaking or blowing out. 


Precision machined and ground stem 
—of 416 stainless steel, Easier to 
operate at higher pressures. 


Finer regulation—provided by long 
fine stem threads which also give 
added strength. 


Machined from heavy bar stock— 
Both body and stem-guide. Sturdiest 
basic construction known. 


Deep “Marpak” packing—longer 
lasting; easier to renew. 


Deep throats and thread chambers 
—for tight make-up of piping. 


Handsome appearance— Electro 
zinc plated body, set off by sturdy 
malleable iron handle finished in 
heavy, attractive, yellow baked 
enamel. 


Clear markings. Bodies marked in 
accordance with M.S.S. regulations 
showing size, material, service sym- 
bol, maximum pressure. 


The standard series is shown 
opposite, 
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LUMBERTON STATION 
Total capability 185,000 kw. 


Grinnell piping products 


have played a vital role 
in the construction of 


GoLpsBoro STATION 
Total capability 169,000 kw. 


WILMINGTON STATION ~ 
Total capability 230,000 kw. (est.) 


ig THE RECORD! for Carolina Power & Light Company 


Main steam line in WituincTon plant, fabricated by Grinnell, 
and supported by Grinnell Model R Constant-Support Hangers. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° 


Since 1949, Carolina Power & Light’s modernization 
and improvement program has been in full swing. 
Over this 6-year period, 6 new steam-electric 
generating units have been added to the system, with 
another scheduled for completion early in 1955. 

And very significantly, in each of these seven new units, 
Grinnell Prefabricated Piping and Grinnell Enzineered 
Hangers have been employed, exclusively! 

This continuous use of Grinnell Piping Products over 
the years means that Grinnell has successfully passed 
the most exacting test of all... the “test” of actual 
performance ...on the job... day-in and day-out. 


Piping fabricated in Grinnell shops is done under 
ideal conditions, with modern equipment, by 
personnel qualified for each class of work. Included 
in the price (which is determined in advance) are 
such items of expense as: interpretive engineering, 
shop sketches and planning, procurement of materials, 
power services, expendable tools and supplies. There 
are no charges for waste material or spoilage. All 
piping is rigidly inspected and tested to comply exactly 
with customer specifications and applicable codes. 
Consult Grinnell on your next piping job. 


Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings welding fittings 
Grinnell-Saunders diaphragm valves * pipe °* 
industrial supplies ° 


engineered pipe hangers and supports ° 
prefabricated piping 
Grinnell automatic sprinkler fire protection systems ° 


valves 
water works supplies 
Amco air conditioning systems 


Thermolier unit heaters 
plumbing and heating specialties * 
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MEY super-light 

85% Magnesia and Tempchek 
help 4446 40° new 20,000 KW 
Jamestown Plant 


Efficiency in every single operation is a must ff Ts stem tes beet fend pumps, ow 
at this plant in order to meet steadily increas- All piping is covered with Carey 85% Super-Light Magnesia 
ing power loads. That’s why Carey Super-Light and Tempdiek inwiction. 

85% Magnesia and Carey Tempchek were the 

No. 1 choice for insulating plant boilers and 

piping throughout the entire new 20,000 KW 

installation. Fuel economy, maximum thermal 

efficiency are assured with these time-tested 

Carey products. They excel in efficiency, 

strength, workability and light weight . . . stand 

up under all kinds of humidity, vibration and 

water conditions . . . save space! 


What's your problem in plant heat conserva- 
tion? Carey Industrial Engineers can help you 
solve it! Just call on Carey experience and 
service — we have faithfully served industry 


since 1873. Address Dept. P-9 


Main steam line and control valves to turbine. 


Shown in the background is the new 
20,000 kw extension to Jamestown, 
New York's city-owned power plant. 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio. 
In Canada: The Philip Carey Co., Ltd., Montreal 3, P. Q. 


Serving Industry Since 1873 Thermal Insulation « Built-up Roofing « Carey- 

stone Roofing and Siding « Careyduct « Asphalt Plank « Asphalt Paints and Coatings 

Industrial Flooring « Sound Deadening Materials « Other Famous Products for Industry, 
Farm and Home. 
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